| Plainly and Danonftadvely Teachin g the n 


Proportion uſed by Experienced Ship-Wrights, 
according totheir Cuſtom of Building ; both 
pl Foes  Geometrically and Arithmetically performed... I 


\ To which are added, 


"Cerca Propoſitions tn Geometry . the uſe 


_ of a Diagonall SCALE, to draw a Draught, 
. with the Making, Graduating, Or Marking 
of a Bend of Moulds, and oy of the. 


' ſame : The Extration of the bo. 
Square Root; with a Table of Squares, _ -* 


Alſo, a way of Rowing of Ships, by heaving at as : 
 Capſtane , uſeful in any $S/zp becalmed 5 with other 
things Uſeful | in that AR T. TL 
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Friendly Reader, 


and profit of my Countrey-men, who are ſtillinthat capacity that 


T*: Matter, contained in this Treatiſe, is written only for the good 


once I my ſelf was ;* that is, ignorant'of what they ſhould know in 
*. their Trades, and deſire Inſtruttion ;, not that 1 preſume to teach 
thoſe long experienced Styp-wrights,whoſe altions have declared their Abili- 


ties to the whole World,in their' Building of ſo G allant and Serviceable a Fleet 
of Ships,as at preſent His Majeſty the King of England is furniſhed withal, 


no King having the like either for Offence or Defence : yet their knowledge 
they deſire to keep to themſelves, or at leaſt among ſo, ſmall a number as they 


can ; for althouzh ſome of them have many Servants, and by F:1cnture (1 


ſuppoſe ) bound to teach them all altke the ſame Art and Myſterie that he 


«4 himſelf uſeth ;, yet it may be he may teach ſome one, and the reſt muſt be kept 
ignorant * ſo that thoſe Ship-wrights, alrbough bred by ſuch knowing Men, 


Fay a Piece when it 1s Moulded to his place aſſigned, or the like : but if oc- 


caſion require, that the greateſt part of theſe en, by beyrig Carpenters of : 


Ships, or the like, may be removed from England to Virginia, or New-En- 
gland or the like Countreys, where Timber is plenty for their uſe, yet 
throurh their ignorance, they durſt not undertake ſuch a Work; For their 
Sakes I have written this BOOk, wherein the Reader ſhall find inſtruitions 


ſufficient for Moulding of any Ship, or Veſſel whatever with the Maſt ing of 


them, drawing of Draughts, . and all in a very plain and exatt Method 


yet they are able tottach their Servants wot1ing more than to Hew, or Dub,to 


which I am confident will be undcrſtog! by the meaneſt capacities, if they © 


can bit read Engliſh, aud hawe the benefit of a little Arithmerick,, as Agd- 
dition, Subſtraition, Multiplication, Diviſion. Be diligent, and 1 ſhall* be 


thereby encourazea, if needbe, to help thee farther in the Art. 


Farewell, do ik | 
| Thy Fricnd, els gs 
Edmund Buſhnell. 
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7 388 * 3 Of your SCALE Pageq 

1 Gh, IL: * Comrerming the drawing” your Draught upoy Paper 
\3/ as Page 5 
YT 4-<h.TV. Shewing, how to ſweep ont the Bendof Mealds upon 

1 ==... 4 Fat Page 7 
1] Ch:V. | The Deſcription of the Rift fag Lines aftward on, and 


4 "0p . forward on ; with the Narrowing Lines, and Lines 
of Breaath : "As alſo the Narrowtng of Lines at the top 
Ef of the T. imbers © Page 9 
Th: ©h. VI. Shewins the Making and Graduating, or Marking 
gH2 of the Bend of Moulds * .— Pagera 
: Ch. VII. Arithmerticaly [hewing how to frame the body of 4 
LL Ship by Segments of Circles : being 4 true way to ex- 

. amine the truth of 4 Bow | 5.4 17 
!Ch, VIII. How to Extrai# the Square Rart _ . .Page 24 
.. *Ch. IX, A Deſeriptionof the Table of Squares Page 31 
Sh, RJ, *  Shewing , How #0 hang A Riſong Lene by ſever al 

8 Sweeps, to make iFrounder aftward; than at the le- 


FR ginning of the ſame - Page 40 

|- Ch,XI. Concerning Meaſuring of Ships © Pagegi 
| _ Ch. XII. Concerning the Maſt's of Ships Page 43 
« I| "Ch. XIII. Concerning —_ of Ships, _ AY are becalwed 
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| Ag.8. in the- figure for 0. m.n. Reado. m. Vv. 

1 Pag. 12. line 11. for Laying, dele off. © + 
Pax, 13. inthe figure for 413. 46. 43- Read -|- 13+ 63. 
Pag. 19. in the figure for 6. Foot 11 lnches, (Fc. Read 16 Foot TF: 
Inches, &c. | 
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ra5 of Geometrical Problemes. 3 Y TY ” 0 
5:12 1970 [52 Iz : 
| > Eforxe. we "proceed to p the Draught of. any Ship « or - 
| Veſſel, it will be-neceſſary tobe acquainted with ſome terms 
s 10; Geometry-:\as to kttow what a Point and a Line-meanc 
:which'every;:Book treating, of Geometry plainly, teacheth, 
and. therofote we ſhall paſs that;byz, uppoſing that none will endea- 
vour-:to ftudy: the Art: pf a Ship-wriebt., that is iRdrant of. theſe 
things: -.andtherefore leaving theſe Definitions, I will proceed to {ome 
Geometri Cal Problemes mend to thi is Art. 
CEIED 'PROBL. I - 
4 pe How. to draw. a poralll line 


Pn, lines are. ſuch as are equidiſtant one from another in | all 
——_ are thus drawn. Draw a line of what lengthyou pleaſe 

. (according to your occaſion) asthe » 
_ . ine 'AB, then open the compaſſesta 
] whatdiſtance you pleaſe, or as your 
occaſions require, and ſet one foot of 
the compaſles towards one end of the 
Piven line, as at A, with the Per 
00%, 


— 


mn -22 he Complete Ship: wright: 


foot make a piece of an arch of a circle, over or under the given line, | 
as the arch C, keeping the compaſies then at the ſame diſtance, make 


fuck ther) > towards the < her En ofthe 1 Re, ſextingpne footyn 
with the other deſcribethe arch D, thed IÞying.a ulerto 


=, Te of theſe two arches, ſo that it may exactly touch them, draw 
the line CD, which wil be paralkl ts the give® line; KR or equi- 
diſtant wy b ſi py the ward Parallel, oF a equa 


- PROBL. L1,-4 
How To welk « regen "Ew 4 point tn @ right time 


given, 


- 
Rd 


Et there be a point given Wn the. line A Baath point whereca 
to raiſe a pointe ; 


Set, one foot of the compaſles in the given point C, and open them 
to'what diſtance you pleaſe,as tothe point E;-make a (liexle magK at? un) 
and keeping the comipaſſes at the ſame diftance,'turn theny about,..a 
make : a _mark at the point, in the-line-'A'B:: Then remgve 1 
«compaſſest6 ofie of thoſe nds 86.E/*e 
F, and ſetting one foot faſt therein, "as at 
the point F, 'oper» the 'othe- fooLwider;, 
and therewith _ L. _ over the 

int C, as the arc keeping the 
ſs at the ſame diſtance . reave 
' . them to E,, and ſetting one foot. in E, 
' with the other foot draw another little 

_ *...:arch, ſoastocroſs the former arch in the 
point D, through the croſſing of theſe two arches AD, draw a line to 
Li we] pointC, as the line DC, which ſhall be perpendicular to 
.T eline AB. 


-*Divers other 'ways there are to raiſe a perpendicular, which 1 ſhall 


Leave to the farther praQtice of ſuch: as deſire diverſity of ways, and 
Proceed to the rauling of a perpendicular on the end of aline, 


'PROBL, a: 


Aa k ———_—— 


The Complete Ship-wright, oo 
"B70 PROBL. IT: T. 
To raiſe a Perpendicular on the end of a line. | 


ms: aline at pleaſure, or according, to-your: work, as the line , 
AB +onthe end thereof as at B, ſet. one foot of the Compaltess 
and opentthem to what wideneſs you pleaſe, | 

as to C,and keeping faſt one foot at B, pitch 

- one foot by adventure in C,then keeping one 

_. foot of the compaſles in C, and at the fame - aaa 
diftance, remove the-foot that was 1nB, to = off 
the-point Din the line AB: then ( kee ns. — CM. 
the compaſles-ſtill at the ſamediſtance)lay Er ; 
ruler to the-points D and C, and with - ha 
compaſlles ſet off the diſtance from C to E : 


D b 

Laſtly, drawthe line E B, which will be perpendicular or ſquare to 

_ theendof the given line AB.. | 
[There are other ways to effect this, which I ſhall leave*to farther 

practice of on _— this being the-properelſt for our ici 


' PROBL, IV. 


From 4 Point given, to let fall 4 Perpendicular upon 4 Line 
- given, To 


| AG the point C, let it be required to let falla erpendicular 
2 upon the line A B, proceed thus : Fix one foot ofthe compaſſes 
inthe point C,and open themtoa greater diſtance than juſt to the line 
3 | -AB, and make with the fame extent 
; the two marks EandF, in the given 
SEED line AB, then divide the diſtance 
EE Ys CET... between the two points E and Finto 
—= two equal parts inthe point D, then 
& lay a Ruler to the given point C, ! 
Wy _ and to the point D , and draw the 
i F. line CD, which will be _——_— 
” B to the given line A B. 
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The Complete Ship-wright, 2 
_ CHAP. II. 
Of your SCALE. 


| Pine perfett in the raiſing and letting fall of perpendiculars, and 
l | 'in the drawing of Parallel lines, you may proceed to draught : 
[1 - but firſt I will unfold unto you the uſe of a Diagonal Scale. of Inches 


L 


| | 9 and Feet,whoſe uſe is to repreſent a foot 
[EIESS — —_ 0 meaſure, ora Rule ſo tmall, that a Ship 
 } |-|G of 100 foot by the Keel, may be de- - 
moalſtrated on a- common ſheet of pa- 
| Jer, really and truly to be ſo many foot 
C ']' long, and fo many foot broad, of ſuch 
" = adepth, and of ſuch a height between 
the Decks. And therein, the firſt thing 
\.to be conſidered, is, the length of the 
platform, and of the Veſlel you intend 
to demonſtrate, to the end you may 
. make your Scale as large'as you can, be- 
cauſe the larger the Scale is, the larger 
will the draught be, and fo the meaſure. 
of the demonſtration will bEthe larger, 
and more eafie to unfold: - "The Scale 
adjoyning conſiſteth ( as you ſee ) of 12 
feet 1n all , 11 thereof are marked with 
figures downwards, beginning at 1, 2, 
'3, 4 and fo to x1: thefirſtat the top 
ts ſub-divided into inches by Diagonal 
tines, as the diſtance between the firſt 

\ | | | line of the Scale and the firſt Diagonal 
7» line isone-inch, the ſecond is two, and 
1 |. the third three inches, and ſo to Six. 
—l \\2 The way to demonſtrate the Scale, 
\ | } you ſee, is very cafie : Draw Seven 
WM | -» linesparallel to each other, and of what 


$1 | © tHengthyou pleaſe,to retain what number 
| of Feet you pleaſe , then beginning at 
TOY ' the top, ſet off with the compalſs the 


length 


© 7 +," 


"I. EO, 


_ 


OO AUO. —. "n ” — =» —— _ OC. 
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The Complete Ship-wright: © 5 


| length of yourfeet both alow and aloft, then draw lines thwart the 


# 


arallel lines, to every foot of the Scale, and ſet. numbers to them, 
eginning at the ſecond foot 1, and to the third 2, to the fourth 3, 
and ſo forward, leaving the firſt Foot to be divided into Inches by the 
Diagonal lines, as you ſee in the foregoing Scale. 


> 


_——— —— —— _—_ —_— A — —_ 


CHAP. IL 
, (oncerning the drawing your Draught upon Paper. 


Lm— 


— _—_ 


Aving fitted your Scale ready, draw a line to repreſent the Keel 
of the Ship , as you ſee in the draught following of 6o fa2t 
long by the Keel, and 20 foot broad: the ſtraight line that repreſen- 
tcth the Keel is marked with A B. Then draw a line underneath of 
_ equal length, tofignifie the bottom of the Keel. Then next you may 
proceed to the Stern-polt, as the line A C. will fignifie the forefide 
or the inſide thereof, racking the one quarter of his length aft, and 
for the length of the Stern-poſt it, nuuſt be directed to the built of 
the Ship, as whether ſhe be to be a deep Ship .or. a ſhallow Ship, ſo 
that the draught of the water ought to be reſpected firſt, and then the 
lying of the Ports for the convenience of Ordnance, for that- the up- 
per tranſome of the Buttock, commonly is juſt under the Gun-Rgom 
ports, to the upper. edge of the ſaid tranſome, we underſtand.the 
length of the Stern-poſt, although [the Stern. polt were continued 
to the height of the Tiller and another Tranſome fard.there for the 
Tiller,-to run on; it would ſteady the quarters of the Veſſel very 
much, and do good ſervice.. [EIT Eo no a 


The Stern-poſt being drawn, we-may proceed to draw the Stem, 
which 1n the. following Draught isnot ſo much racked as-was the old 
prof ortion of Englazd, which was the whole breadth af the Ship, 
tor then 1t ſhould be 29. foot , but it is no morethan 15 foot, jult. 

4+ Of the breadth, for too much rack with the Stem. doth a-greardeal 
of damage toany Ship, if we conſider. that, jn this ſmall Vellel, had 
we given 5 foot more Rack, all the weight of the Ships Head,, and: 
 Boltſpreet, Foremaſt, Manger Halies, Breſt-hooks aloft,. had heen fo, 
much farther forward, where there wonld have been. want of Body, 

| TOs 


_ ——— — — — Os Oe, 
” 5 —_ y— y_ <_—_— = 


* 


4j 


[/ 
| 


td. 


CO OE WU I IT 


| tflift it; fo that it muſt of neceſſity be detriment #6the Veſſel whett - 
{ fhefaileth againſt ahead ſea and a great ſtrain to-het.. Now it wil 
' bevery to ſpend as much of this rack as wecan under the water; 
fort if help the Ship to Keep a good Wind, by gtviigherfomething 
more Body inthe Water; it 0 VP (25 if ole LHHIOSL, 1 
. Next draw the water line, in the following draught ſignified by the 
pricked line ; it is drawn to 9 foot height afore,and to 10 foot height 


\' abaft from theupper edge of the Keel,and higher abaft than afore; for 
. themoſtShips ſail by the Stern, and alſo for that the Guns ſhould lye 


; hh he would be cutwiththe-ports in pieces, the upper Deck with height 
4; :-reſpecting the 


+ | 
|} 


«1 


1 | 
1. 
£ nd 


|  . ſomething-higher abaft than afore from the water.) | 
'  _.. Then proceedto hanging of the Waals,and here you ſee the Jane 
| Waldron from thehead ofibeStetn:poſt to igntictharic ſud 

| Jeagainſt the endof the Tratiſome; that'the Tranſome Kniees might 
| beboltedto the Waals without board''to one foot-and an half under 
_ the Water-line, a little before the middle of the Water-line, and at 
9 foot high on the Stem,andthe nextWaal paralle}torhelower Waal, 
one footandanhalf aſunder, - fothat. the upper Wal will lye juſt at 
the watersedge; in the nild-ſhips, the upper'edge of the Gim-deck 
 WilF lye one foot above the water-line abaft; -ahd half'a foot above 


[||| water on the Stem; ſo then letting the lower ſelFof thePorts be two 
||. foot from the Gun-decks,-the lower edge 'of the Ports will be three 
|| -f60t fromthe water abaft, and two foot ajidan half afore, inthe mid- 


Ale'Ffrhe Gun.deck > fobt 5 inflits, ſufficient for i6-ſirall a Veſea, a . 

greater Veſſel would require td have the Guns'Tomething/ farther 

1 ot the water? then if- another Waal be required, firſt ſer off the 
Ports, in their'places, -that the Waal may lay above the Ports, or elſe 


 fiallShips, to/Jamagetheir beating of Sail, | 
© !'Then for the Headzthe length of the Knee would be two thirds of 
;  thebreadth, ſo thenthe Knee of the Head in this Draught will be 12 
* foot $8 inches long, and for his place, as low as conveniently he can, 
 . Provided that the Rails'of the Head come not foul of the halſhols, 
\ becauſe that in placing of the Knee low, giveth room to round the 


bigneſs of the Ship,having reſpect to not over building 


 * Hd, and ſteeve it to content : The place of the Knee will be at,or 

; ry near, the upper Waal, the upper edge of the Knee againſt the 

' upper edge of the upper harping, which will be very well ny the 
| . | ower 
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_Jpwer,Checks of the kead to be faied againſt, for by that means they 74 hk 
wil he clear 9 any;yeapure avoid Leakings, and will very well bolt -. 


ABN: ThFIRe will yery;well falkenalltpgether, + ity 55 
. Then forthe feeving of him,and xopading the Knee, arqgard mult 


- 


"4 . 


| ng of the Boltſpreet,; lpaying room enough for the 


be. had tothe lyi THE DT a! PT LT 
Lyon and Scrowl under the Boltſprit. Then for the rounding of the 


- 


| Rails, round them moſt at the after ends. = 2 
For the heights between Decks:and Steeridge, Cabme,Fore-Caſtle,. 
thoſe heights are conmonty nicntioned in contract by, tne Maſter or _ 


Owners building. 


—— 


_CHAP. LV. 3 he 


— 
b— 


Flat. 


Irſt, draw aline, as the lineA B, then in the middle thereof, as 


" at the point C,raiſe a perpendicular, as b the lineG M,perpendi- 


*Shewing, how to ſweep out the Bend of Moulds upon 4 


o 


cular to the line AB; theriſet off the half breadth, on either ſide, at 


the Points A B ; and draw the two linesI A,and K B,parallels to CD, 
lignifying the breadth ofthe Veſſel 20 foot ; thendraw the two lines 
EF, andHG, bgmiying the breadth of the Floar-thwartiShips, 8 
Foot, more thanone third part of = breadth, which was formerly an 


old Proportion; fo that according to that it:ſhould have been but 6. 


Foot 8 Inches; PLA 


W__—_ . vw + 


| Herein any may do as they pleaſe, g1vVe more or Jeſs; my judgement 
_ 1s, rather more than leſs: for that it maketh a Veſſel to carry more 


In Burden, and .conteive it may, f-it:be'wellended forwards will 
nat! dainage' the; Sailing :-Lala!think;uit doth Riften a Veſſel om; this 
account. :Qur ;Exgliſh 'Vellels-bayeobegis uſtd to bave--their treadtch 


lying at the height of the Half Breadth,theh obſerving breadticfa 


theilength of theFloar Thwart Ships, it maketh the Veifels Bodytto 


be very near a Circle; as. is a Cask, Whicheauſcth ſych'Veſlets:to be 
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27P0SJhaBrefi-hopk, be faflied alſo within bagrd : | 


$., 
0 R 


* dd. wo Ants 


; Ehe, Complare Ship-wights = © F 
 Igwer,Cheeks of the head:to be faied againſt; for by that means they i 
will he clear gk; any;Seaputo ayoid Leakings, and will very well bot +. 
tba gnd, of: che harpioszahalBrefi-hopk; be tailed alſo within bagrd =: 


ages by will yery well faltenallrpgether, .C 705 
\ (They tortheſteeving of 


Then tor the ſteeving of him,and xopading the Knee, aregard. mult , - * 
be. had tothe lying of the Boltipreet,; lpaying room enough for the {.- 
Lyon and S:rowl under the Boltſprit. "Then for the rounding of the 

| Rails, round them moſt at the after ends. | - 
For the heights between Decks:and Steeridge, Cabme,Fore-Caſtle, 
thoſe heights are commonly mentioned in contract by. the Maſter or _ 
. Owners building. | WES"Y) 


_— 


CHAP. LV. \ 1 
hav 5 how to ſweep out the Bend of Mou 4; upon 4 
Flat. | 3 


Iſt, drawaline, as the lineA P, then in the middle thereof, as 
© At the point C,raiſe a perpendicular, as is the line G M,perpendi- 
cular to the line AB; then ſet off the half breadth, on either fide, at 
the Points A B ; and draw the two linesI A,and K B,parallels toCD, 
lignifying the breadth ofthe Veſſel 20 foot ; then draw the two lines 
EF, and!HG, ſignifying the breadth of the Floar-thwartiShips, 8 
Foot, more thanone third part of the breadth, which was formerly an 
old Proportion; ſo. that Lanbtds to that it:ſhould have been but 6 
Foot 8 Inches; wt ern IT ne, OO en ern Ne | - 
Herein any may do as they pleaſe, give more or leſs ; my judgement 
is, rather more than leſs: for that it maketh a Veſſel to carry more 
In Burden, and I. conteive it may, af it:be'wellended forward33s will 
nat! damage'the; Sailing: Lalo!think;Uit doth Riflen a Velltl om; this 
account-c; :Qur Engliſh Vellelsbayeobeeit uftd to bave-theirreadth 
Tying at the height of the Half Breadth, heh obſerving, breadtlCfar 
thei length of theFloar Thwart Ships, it maketh the Velilels Body*to 
be very near a Circle; as. 1s a Cask, Whichcauſcth fuch'Veſlels:to 4 
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$5 eaſie to ſlew in the Water ; yet I would not'exceed neither, norrun | 
2 ' Ito extreams herein, but if 'were to make a Veſſel Rtif, 1 would-that 
X Ec ; {be HalfBreadth be more than the draught of Warer, which cauſeth 
+*% that the Body be ſtronger inthe Water, arid will not Slew ſo eaſily. 

:  *Now to' fiveep out the Sides' under Water , I draw the Diagonal 
lines D A,and D ok z then Ldivide the Diagonal lines into 9 Parts, and 


| 


"6 


3 Chg to if 


+. rt off: 2. of them Fromithe Corndts Ha to chem ©. $a L ſet 
. off the Dead Rifing;which is'of 4 Inches,one Inclit&aFoot; for half the 
- breadth repreſented in the Fignte above; by/tlislitfle lide parallel to 
 FG:'from whichDeadRiling, take with'the Compaſſes the Diftance 
- tiat will draw a piece of an Arch from f' to e; and'ſo as'one foot of the. 
% Compaſles Rand! in A line E F, and: exactly tovich the points ..4 ay | 

. _ Da 
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Dead Riſing, at f or g, and touch alſo the points e,- over which point 
_ fallsat®, inEForDinHG, wherewith' I deſcribe the Arch e F, 
or e G,which is by the Scale in the (Fang 4 foot 8 Inches : then for 
the other part of the Side upwards,ſeck for a Point in the breadth line 
I K, at which, iF one foot of the Compaſſes be ſet, and the other foot 
opened to the Extream Breadth, will alſo draw,or ſtgnifie an Arch to 
meet with the other Lower Arch, on the Dzagoral line ate, which 1s 
at the points ©.and..©;z thus the.point ©, between D and K, neartT, 
Sweeperh the contrary Side Ie, and fo the point ©, between D I, near 


E;Sweepeth the contrary ſide at K extend the ſame Sweep alſo aboye . 


- the Breadth line above Water 3 or 4 Foot,the length of this Sweep 1s 
12 Foot 9 Inches: then. ſet off, the Tumbling Home, at the Height 
of the two firſt Haanſes, at the Main Maſt and Forecaſtle, 2 foot of 
a ſide; then draw a line from the {aid 2. Foot of Narrowing , at the 
points: v, till it break.off.qn the.back of the Sweep, on either fide. 
This kind of Demanſtration 1 coriceiye molt ſuitable to. our following 


diſcourſe of Arithmetic. Work ; I-could have cited other ways, but * |} 


I jadge this way ſufficient. 
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The Deſer jption of the fg Lines af tward on, and 
Na 4 


of Breadth : As alſo the Narrowing Lines at the top of 


forward on , with the 


TT YRaw a Hanging line on the Draught, from the Keel , from the 
” middle of the Keel to the height of the. Water line, oa the Poſt 
which will be the Riſing line; as..the line DE; this ne DE is ſup- 
poſed to be ſweept, or drawn by a Semidiameter Of.a Gircle, exterided 


on a Perpendicular raiſed at the point E,, for if it He ſhorter thanſuch 


a Semidiameter of the true Circle, it will make a' fuller line than it 
thould be, and ſo muſt net beſo long, or elſe it will make a breach 


the 
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4 - thebeginning of the line { this, if the Cetiter be ſuppoſed to be Abart 


fuch a Perpendicular; that ſhould draw a Rifing Tme Abaft, ITay, thar 


it will ſhorten the Flog line, -and make it filler than'it ſhold be'; 
O 


or then if it be farther forward, it will be ſtraighter than aCirtle;and 
alſo be a breach at the beginning of the Riſing line; Afore it ſhould 
be_a Circle, I ſay, whole Semidiameter will be on the Perpendiculac 
line, at the beginning of any ſuch Riſing line, on the Heel, either 


_ Afore or Abaft, ahd the like ought to be for all othier-<crooked lines, 


as the narrowing lines Abaft,” or Afore; or at the Narrowing of the 
Floar, or other Circular lines, as Hanging of Waaks;. and the like; - 
the way whereof1 ſhall deſcribe,to find the lengths of all ſuch Sweeps 
by Arithmetick; asalſo the true Riſing, Narrowing of any. Timber, 
according to the exact :pieces of Circles, very uſeful for the ſetting of 

de- 


Bows, to try Whether they hang to-s true Sweep'-or no! I ſhallfde- 


what I intend to ſay. For Denibn 


, . tot a ag. Te) I'y Som E. G1 | :£ 4. 11.06f * / . 3 A. M06 
monſtrate it, I ſay; in tle fonowing Ghour; and in this place end 


ation then; At * of the/Keel for- 


ward I draw a Riſing line forward'to-the height of the - Water line 


forward on the Stem, as youſe the line o pz and the little Jine, be- 
tween-theſetwolines,-parallel to the inſide of the Keel, marked E o, 
is the dead riſing 4 inches hi h, as1n the bend of Moulds it is parallel. 
to F G, the height of the bfeadthi fromtheaMid-Ship forward is the 
tower Edge of the upper Waal; but Aftward on it is the pricked 


line, between the, Water line and the lower Waal, on the poſt, which 


runneth forward-to the edge of the. Waal, and *'hath figures ſet to ir, 
to lipnific the paces of t e Timbers marked 1, 25 3, 4, 55't0 15 3 
as you ſbe anſwersito the Figuxes off the Keel :; andthe Letters fer to 
forward on, ſignifie the places of the Timbers forward, marked A B 
CD toL. in the middle of the Vellel : the places marked with a 


' Cipher ſignifie the Flats, which have only Dead riſing, although they 


0 ght to have ( ſome of them) ſomething more Dead riſing than each 
pew. 


u 
other; and thoſe that have leaſt, to be placed in the middle of the 


reſt, that ſo there bg no-Clings in theBuldge,. but that 1t haye allo a 


 liftle-Hanging in it, it will ſeem fairer: Then 1 draw a ſtraight line, 


arallel to the bottom of the Keel, as is'the' line F G, parallel to the 


Tine A B., the Keel, and diſtant 10 foot by the Scale, which ts the half 
breadth of the Veſſel; for this lifte ſignifierh a line ſtretched ro 
| | = 


TheGynplets Ship p-orright. : : Wh C. 


the 'middle of the Stern-poſt to Þþ ww of the Stem, called by 
Ship-wrights, a -RamJline:_Parallel_to this Middle-line | draw ano- 

- . ther line ſtraight, marked » » and is 4 Foot aſunder trom the Mid. 
 dle line, to ſignifie the =o | ne of the Fjoar thwartſhips as im / 
_ Ben of wy toe ep from DG4Foot then 1 draw : 

withig this like 2,0 tignihe: tho narrowing of | 
Gu PH F067 As or form Re Var els REO Jae + baft, b p5 yOu ſee the. 
line sk Abaft and Afore it is repreſented by th Hne'O :\* then here 
in this Draught I draw a Sweep, or apiece of a Circle al the point 
G, [the mark of the Timber G,: 0n the Keel, to the half breadth of 
the Stem tothe -point G on the'Stem,: i gnifying' the Sweep of the - 
Harping, " and18 Sore t by: the breadth; of the Veſſel' 20 Foot ; .the-- 
ptece of Phe Pticked ircle Abaftatnche'Stern,: which :is drawn by a” 
Centre on' the-lineF G,-is the length' of the: Teanfome” thwart the 
Stern, as is ithe ArchF'S, the length: whereof” is 8 Foot',' / which 
doubted is 16 Foot, for the whole Ky _ which is 4 of the breadth 
20 Foot}, the length lf'6f..the'Sweets 
of the Sternpoft to! pdondintE the Keel 1:4 Foot'3-,; then; the. 
Crodked tftes! from: the! indof: the: Tranſome,! Ori tom: the: point: 8, + 
and toichetlvthe Keel: arithe point'p 1:this Arch $p;'is :the narrow.) 
ing line Abaft:at the breadth, and theCrooked pricked line within 
' the Keel;,marked with T Riis aRifing line; 'to:order a hollow Mould” 
by the Timbers, are placed-ati 2Foot Timber and Room,as you may 


ſos VyhoSeal; the line-draiymn fromthePoop.to the: Fore-Caltle, : 
marke 


Veſſel; af the top of the ſide, fromthe top'of/thtPoop tothe Fore- 
Caſtle, the top of the Poop is in breadth 10iFaot,' haſt the breadth 
at thebeam; the uſe of this line is in ordering of the Moulds,to ſtedy 
The Head of the "Topamber _—_ find his Monnh or 
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Sweepeth- it.is the. length T1 


the letters V W;” is a tide ſignifyingithe breadth bfthe! 
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ORE CHAP: VL. nds 
Shewing the Making. and:Graduatiig, or Marking of the - 


"Bend of Mouds. 


Epair to ſome: houſe that: hath, ſome Room or. other broad 
 enougi to demonſtrate; the: breadth; of: the Veſlel, and. height, . 
enough tor tne topiofirhePoop.inthelength of. the Room; or- elſe. if 


» 
% 


{ 


/\- youcannot find ſtich a Roam:comenient, lay boards. together, or. 


planks, that may belargexnoughfor your buſineſs, as in the following 
Schine you ſee.; Firſt; a.long iquare made for the breadthof the Vel- 
{el, asin.the following Figure LA:BK : then make the Mpylds by their 
Sweeps, and make:;Sirmarks mo layingithemtogether in; their 
true places,offfirſtthe, Mould;fortheFloar being made,you may make 


' aSirmark-by theJine.E.F,on the bead oftheFloar Mould, and another 


onthe: faot of theNavil Timber Mould; at.the ſame place; to-fignifie 


_ that thoktwo marks put together, 'they axe in their true places, and 


Ni CST. 


will compare ſo whenany:Timbers:areMoulded by.them-: thoſe Sir, 
marks mnſt alſo be marked:offionthe Timbers, and-ſo inputting the. | 
Timbersup in the frame.a regard beinghadtocompareSirmarks with: 
Sirmanks', each Timber wilbfind:tiis own place, and come tghisQwn. 
breadth; and give the. Veſſel that formaſſigned her by your Draug/n,it 
itbe;wrought by it, andiſo for allthe other Moulds. + 
[nimaking your Moulds, thatthey may. be ſmaller and ſmaller up- 


. EF 7 


wards, and not all of a bignefs;you may. meaſure the depth of the Side 
| in the Mid-ſhips Circular, as it goeth from the Keel to the top of the 
Side, as here the Side, as it Roundeth, is 26 foot,and in depth at the 
| Rounheads, or at the end of the Floar,is ane Foot, as mm; and at the 


other end, at the head of the Timber is but half aFoot as at az, ſo 
then.drawing two lines, as the lines 2», repreſents the dinuniſhing 


- of the Moulds in thickneſs upwards, as thoſe two lines repreſenteth ; 


as if you would find the thickneſs of the Timbers at the breadth,take 
your 2 Foot Rule, and meaſure the length from the end * the 
oar 
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 Floar at the point Fto 1, at the breadth in the crooked body, and it is 


I 1 Foot os; ſignifiedat the Sirmarks there, thoſe two lines ſhew * 
the thickneſs to be g Inches ; and ſo thick ought the A to be at 


'the breadth of the Veſſel. 


g— 


—_ AAA ay 6 a A As Da 


the line V W, drawn to that end, and you wiltfind that it Is narrower 
there by 2 Foot 7 Inches, thanat the breadth, or Tumbleth Home, {0 
much at the height, 24 Foot ſigniked by an Occult dark line, drawn 


| from the top of the Poopto the Fore-Caſtle, to order the height of 


the Head of the Toptimber Mould, an{wering to the Narrowing of 
the ſame at the line V W ; and this point for 3 fails atthe little Croſs | 
Mark 3, in the upper part of the figure: For the next Exampſe we 
will ſet off on our Platform the riſing narrowings of Timber 6, and 6 
riſeth from the Keel 1 foot 7 inches, as you lee the parallel line 66 


, forbreadth;the ſame ſtill at the breadth, but the height of the breadth 


1s higher by one foot, than at the Midſhip, ſignified by the mark at 6, 


In the line: at the breadth, the Tumbling home, 1 foot 7 inch2s and 


a half, at the height of 25.foot 4 inches, at the point 6, and ſo proceed 
of all the reſt, beginning at one,till you come att to the faſnion Pieces; 
when you have let oft all the heights of Rilings,. narrowings of the 
Floar, narrowings of the Breadth, height of the Breadth , at the* 


' Breadth ofthe Vellel,and alſo of the Head of the Toptimber : 'Then 
. at eachpoint of the Floar, ſtick ina Nail, or a Gimblert, or ſome ſuch 
_ thing, as ſuppoſe we begin here at z,ſtick one 1n the midſhip lindat 3, 


another in the little Croſs, at the narrqwing of the Floar at 3 ;: ano- 


\ therat the height of the Breadthar 3;another at little the croſs,at the 


head” 


The C:mplete Ship-wrighr. i5 
head of the Toptimiber for 3;then if you have alower futtock Moulds 
and an upper futtock Mould, otherwiſe a navel Timber Mould, anda 
futtock Mould, nail them together with ſmall Nails, and lay the Sir- 
marks of the floar Mould, *and futtock Mould to the Gimblet that 
ſticketh at the ſhortning of the floar; for by this means the floar Mould 
and futtock Mould is haled downward : then make a mark at-the 
croſs,inthe Midſhjp line C D,fetting to the Mark of 3 for Timber 3, 
which 'will "be the ſhortning of;the floar ; then be ſure the Navel 


Timber Moulds touch the Gimblet at the breadth, and at the narrow- 


ing of. the Floar, keeping the lower Sirmark thereto ' and make a 
mark on the futtock Mould, at NEPPet Girmblet,for the riſing alow 
lifteth up the Moulds higher ; and it there be any Croſhing at the foot 
of the Navel Timber, and Head of the Floar Mould, mark it, and 

ſet tothe mark 3 to it,that you may know to lay them together again - 
and keeping the futtock Mould faſt, lay to. the Toptimber Mould the 


_ breadth- Sirmark of the Toptimber Movtld, to the Gimblet at the 


breadth, ſo have you no more Sirmarks on the Toptimber Mould but 
one, and guide the headof him till a line ſtretched from the Crolfs,. at. 
the head of the Toptimber.till it compareth with theright part of the 
Toptimber Mould, then regard the Croſling of the foot of the Fop- | 
timber Mould,and the back of the fattock; and mark ir,ſetting to the | 


proper Mark 3 to t,that laying thoſe marks together again, they may 


find their own places again, ſo having finiſhed for this Room 3, take F 
up the Moulds, and remove the Gimblets to the next, as to 6, here # 


in our Example, and ſtick the Gimblets at all the marks of 6, then” | 


lay down the Moulds again, laying down the floar Mould to the Sir- 
mark of 6, on the narrowing of 6, and to the Gimblet, ſticking onthe 
Midſhip line of D C, and right on the-ſame line, at the croſſing, make 


_ a mark on the floar Mould, which will be the narrowing of the floar ; 
then lay down the futtock Mould, the S'rmark on the foot to the Gim- 


blet, on the narrowing ofthe floar, and keeping the Mould to touch ; 
the Gimblets at both places, wake a mark for the breadth Sirmark at } 
6, onthe futtock Mould,and ſet tos then lay down the Toptimber 


Mould, the breadth Sirmark thereof to the Gimbler, ſticking at the 


height of the breadth, that the backſide of the upper end may range 
fair, by a right line fron the crofs at the upper end of the Top- þ 
"T0 timber, | 


nd I — 
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timber at 6,by the back of the Toptimber Monld, a ſtraight. line.may 


- compare therewith; . then keeping faſt the Mouldsfo till you have 


warked the croſling of the foot of the Toptimber Mould,by.the back 
of the futtock, mark it on the foot of the Toptimber Mould and ſet 


to the mark of 6, ſo that when you arein any other place, as in the ' 
Woods a hewing of a Frame, where you hew to every place his 
- Timber, you may be able to lay your Mould together , and mould 


it according to .your: Draught : We will lay down the taking of 
one. bend. of Timbers moreafte , where the breadth isnarrowed, as 
at. Timber 13, take his riſing off, and meaſure it by the Scale, and 


It will be 6 foot $ inches, which ſet off on your Platform, and draw 


| theretog Parallel line, to the Ground line A B, as is the line 1 3 uy 


then take off the narrowing of the floar,as at 1 3, it is 2 foot 2 inches . 


'- ſet thatgff on the line 13, from the line EF, as at the little croſs 


thereon,then take gffthe narrowing of the breadth at 1 3,and it will be 


_ $ inches ;. draw therewith a. little Frallel line, parallel tolO, as is 


the parallel line 13 13,then ſeek the height of the breadth, as at 1 3,it 
will be from the upper edge of the Keel 12 foot z inches, and croſſes 
the parallel le, at the lower end of it, juſt then for the tumbling of 
the Toptimber it will be 3 foot 3 inches, and at.the eight of 27 
foot 7 inches, at the little Croſs 13: Now for the order of the 
hollow Mould, the little round piece of an Arch, in the Scegg of the 


Veſſel, as it were, take off all the Riſings, and mark them on the 


' Riſing Staff,on oneedee, that they may be known from the other Ri- 
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ſings; as here, for Timber 13, take off the hollow Riſing, which will 


; beat 1 foot 10 inches, {ct it off on the riſing Staff, at 1 foot 10 inches 
from one. end, and the uſe of it will be in Montding ſet off the height 


of this hollow Riſing, on the middle line of the Timber, when the 
Moulds are laid-to paſs,and ſtrike a line from this Riſing,on the middle 
line until it break off on the back of the Moulds, then lay the hollow 
Mould to the lower part of the britch of the Timber, andat the half 


_ breadthotthe F, el, and ſobear in the other.end till it juſt touch the 


ſtreight line, made by the hollow Rifing.and the back'of the Moulds, 
and this mouldeth the lower part, or britch of the Timber, and bring- 
eth in the hollow very fair; the ſame' orders may be obſerved afore,as 
abatt, on the other ſide of the-Moulds,and marked with m_ to be 
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lofts ten athiof aRifing line Fobthor nah 
2: \jnehesj the height intlercof/ be B&G: Tr? 10 ar, Fan va 
-Foot; 6r ax rarkag; to-find: ths fiderDE,ep i: 0) 412 To 
D A, the Radius of the Circle AC,” whettets: 15! - 


— i 


AD is the Semidiameter z multiply the * 0 IN 

; ſide A B 144 inches in it felf, and 16 com- AY FA 

; eth 20736, which ſumm divide by the ſide | 

c BC, the height of the ruling 60 inches, and 20736 
To cometh 3455 and 5 2 which is abbreviated x ( 
+; unto this 3457 mult be added, again the AT 


- height of the Riling , » the ſide B e \ " "2 "rey (345-- 
- which make 405 5 of an inch, which is the 7 - 
whole Diameter of ' the - Circle , the half 


will avoid the fraction, and account 203 inches, or 16 FOOt 11 
inches, wiuch 1s the length of the Sweep, or the ſide DE , and fo 
inall other Sweeps givenwhatſoeyer the Rule is general, and holds 
true.1n all things: as to find the Sweep at once, that will roend any 
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; It is; be te-ffind the Sweep, 


muſt be diyided by 12 the ronnding, © cometh in -the Quotient 2700, 


& DC ULY 


to which mult be added the 12 again, the FRET of the piece, 
and fo it is 27512 the whoſePiptle, the pally f this 271218 1356 for 


the length of the Saeep.s: and ſo 1 Hhatters where the Sweep 

uireg. ; think read in Mr. Gunter J BOOK: where he calls it the 
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rep in our Work is the length of the ng $a Ine, and: "The teioht 

_ of theRiſing on the Poſt is that in our : 'mwhich 'he repreſents 


by the name of the Verſed ſme; where remember to Multiply the 
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| Example inthe Draught foregoing, ” 


Where the length of the Riſing line is from the po to 
paurt z,.32 Foot; and halt the-height thereof is the cxingD Js wo 
turn both Summs: into Inches, as 32. Foot 

_! multiplied by- 12 produceth, adding the £ 4.390 - 4 

4 - foot 6 inches, 390 inches length for the +4: So... 

|; Riſing line: then turn the height of the - EI © 
Riſing into Inches, as 19 foot multiplied by” "1 19a | 
12, produceth 120 inches , from which 4 - _—_ | 

\'- inches mult be ſubſtracted, becauſe of, the Z”, .: 

|' DeadRiſing is 4 inches, ſo then the height i is. 152100. .. 

'- 116 inches: Now multiply the length 3 390 : 
inches by it ſelf, 390 maketh 152100.” ; 

This Multiplication of the Syſnm 152160, #92 + 

/ muſtbedivided by 116 in ts, the koſght _— 

' "of the Riſing, and ſo copflethin theguoti 46744 © 
ent of the Trifion 13 14 inches ;..unto this J5x#99 (1311 
1311.inches _ be/added the.1 6 inches, \ 416466 
the height of the Riſing T7, Ls F134 
maketh 1427, Mich is the-yhole Circle: - 2 oF” 
divide it by 24/ to find th alf of i it, fo - 
have you in the quotient 73 inches + inch H 

forthe length of the Sweep, which divided 4X7 (713 

\* * by 12, © bring it into feet, maketh 59 XR 

' feet, Finches and a half: and ſo for Al 


other” Circular lines hatever, when the length is — and the 

._ . rgeding of them Alſo known:. as for the hanging of Waals, the . 
Height of them known in the Midfhips-from ,the Keel, ſubſtratted 
"rom theheight, ar thePoſt, and hae wittbe the hanging of them, 
-  whichisthe ſame with the height of the Riſing line on the Poft, in 
the Arithmetical Work, and is the ſame with the Verſed ſine in 'Geo- | 
metry; theſeTthi es” ſufficient" to'fignifie the Conſtruction 

: of this way of Working by SweePs. : 
0 followeth now that 1 ſhewthe manner of finding the Riſings of 

' Timbersby Arithmetick;alſo. 5 nh 

Ta 


Ihe es Sh ip Wright, 


T3, i 


To find the Riſing of the live F. fy, in nitbe Figure freving.. 


 TheSweep being firſt found to be as before 203. inches; 2s "*; | 
 ſideDEſignifieth, x there is, knoyn.the ſide E G,..108 inches, | 
now theſe tw6ſides wing given, we ars.to find the thi rd ſideD.G,. 

ſo here is made a right Angled Triangle,, two- fides thereof are given, | 

to find a third, which to do, —_— thus : z Multiply. the two, lides. - F 

_ . given by themſelyes, and ſubſtra&tthe Multiplication of the ſhorteſt; - | 
lide, from the Multiplication made of the other ſides, and extract. 
jo ſquare A of the remainder, ſo hays yOu the Tons ide ivgtt- 

Or. 
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Havin the fide DC, 12 foot, which is 144 inches : Paoges 
3 = I _— pot _ otherwiſe bb wc "14s bd 2: 
a FEE Bs. $7 
Dovig 2. TH / 01 


bats A 3 18% Big: TeV : CG 
iphy np IG CO tho ale! e's EY 
end by ee TS hae 12 a Fi It fq 
L DO, hick malt be ſbſtraged from Viki. 120 | 
Milriplication,. as you ſee,” (1 / - 000 4+ 
ſo cometh in the quorient 6336, from 
which the greateſt ſquare muſt beex- , _ 
| | traCted, called extradisn ofthe ſquare. | i © 7 
-'\ | "Tx00ot, which is 79 inches, and almoſt | 
another by the Fraction, that 1s 6 foot 
//.. andyerynear 8 inches. _ 
IT Note, Theſe Demonſtrations, ' this 
and the. former, are laid down by the 
Arſt Scale, made to ſhew the Demon- 
ſtration of 'a Scale -in this Book at the 
beginalatg | 


— 


of cg» 


-4 — a 


Another E angle. 


So in the laſt Figure foregoing but 
one, theſtdeDE, 203 mches, which 
ſquared, Or mſiplcd in it {elf, is 
41209. 


Then the other ſide G E, 108, mul- 
tiplied in it ſelf, which 1s ſquaring of 


ih 
: Its. AV as youu ſee. 
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' Which ſubſtraQed; from the other mul- -- - + . 41209. , 
by tiplication , as | 14664  fobltradted.. from E A Rl 


41205,-vcſteth-29545,"the ſquare Rqotex- TEE | 
tracted {vom tt, 95457 the ſou the. reateſt 5g ©9545 SM g þ 
' ſquare thar can be taken from ene _—_—  .-:. C5 if 
Ho pro being” found, is: 191, and 25 which - 756 (08 | 
2» {ubltratted from 203g he nengeh 5 oſ 29749 (171 t 
_ Swoep for oe fide, is alwaies the 1 mY yY N 
of the Sweep, CEF, at i ray Tana or } 
Rifng of thelite. EF; and the like for any Ty 2 i; a ee. 
__ — 54 ts > re  ONO 
'. Another Exangle. . fi. 0 ROTOR i 1 | 
l} 

" Avar theplaceK1, the Riling thereof i Is FUR the ſide Dis 


asD E, 20; mches. 
Note, The length of the Sweep being found, alwaies is one e the Is 
fides;in the finding the Riſing of any Timber,and ; is alwaies one-of the 'þ 


tiumbers, which, : when you have ſquared, note in a piece of. Paper, by K 


itfolf, where you may alwaiesice what it is: . | js 

fo thatoin. tlie Sudiog. of Ribings, after the |] 133 x 

|" Sweep is found, all you have to do, is 132 ' . is 

+ Know how many feet, or inches, the Tim- > = = 

| ber youlſeek for is removed from the begin- Y _ k 

; .ning, or foot of the Rifing line, which is the mT ; 

* {ſecond fide. - and in this third Exwngle it is), - — =_ 

| 11 foot, or 132 inches KI,” fromt e foot _ VT4<t+ Wi | 

of the line A.,, which uazed, iS 17424, 

which muſt be ſubſtra&ted from the ſquare - - $1209 

made of Radius, which in the other exan- 17424 

ple is 41209, and fo reſteth 23585, from 23755 | — , / 

which extract the ſide of the Square there-_ I * il 

| In contained, and it is 154 inches and 2, mT ol 

| which ſubſtradted - from the length of the - 2#3x(6 * Top [ 

| Sweep, leaveth 48 inches for the Riſing, 237/JF (154 9 

' and* inches, or 4 foot, and + of an inch, TH0-H 'Þ 

| -andſo muchis the *Riſ ing of the ſaid Timber. F A 
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the ſquare Root thereof is 535 


. with 4+ inches Dead Riſing, '3s'6 r or g inches +; and: 


. p | « 
# 4 " ts £% F = 
The Cimpilete Shig-wrght 


One Bxanple in the Drugs, thy length! of that Sweep vie ftrind 


" oe . 


heretofore to be 713 inches, then we will ſeek>ts find theRiling for 
Timber 43, . ſtanding aft*from the point E;” br footofi the Ruling: 
- line 324 inches, theſe are the given Sides;"then proceed ; 'quare the 

Semidiameter of the Sweep 713, ſo it maketlyſquared 508363; then 
ſquare the diſtance of the Timber-1 3, which is 324, and it 'maketh 


104976; theſe ſubſtrate from the former figures, reſteth 40 3387 
z neareſt, which ſabſtra@ed from th 


Radius 713, reſteth9 inche$#nd-* aid that is'6 foot 5/inches,whick 
o. much is'thÞ 


—_— the Timber 13 from the Keel. (e112 
' I ſuppoſe theſe Examples are_ ſufficient to illuſtrate the truth and 
plainneſs of this Arithmerical Work, for the truth of it, ; it hath this 
to.ſay for it ſelf, that it is the very exact truth it ſelf : The great 0b- 


| je(ro may be, that tnany know not the way to -Extradt the ſquare 
| | |= Root, and therefore cannot attain to this Work, . by reaſon of that 


y 


 Etorhindrance. +4 ny USB DELL Is nt 3 
\.Tothis1 Anſwer, There are many Books that will inſtru& thee'iin 


it, that thou maiſt buy, or borrow; bþut'to anſwer thee better, Iwill 


| | | briefly ſhew thee the manner of Extratting the Square,” not doubting 


but thou canſt perform Addition, SubſtraCtion, Multiplication, and 
Diviſion already. he NE Rn es To dal 
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P K asare the ſides of 4, repreſented by z 3 pricks ;, and you-ſee thar 
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every way of all the 4.ſides it containeth 2, and ſo 2 times 2] make 4, 
which is the ſquaring of a number, fo you ſee g pricks1s a {quare, yg  ; 
or 9 is a ſquare number, whoſe ſide is 3, and 3 times 3 make 9, +» + 


but 2 times 3 is not a ſquare number, as you ſee ; 3 3 , being but 2 one 


way, andthe other way 3,that make but 5 ſo then all the numbers be- 
| tween 


—  — — —— 


Now then that a ſqiiare number hath-its fides equal every-way 


* — 25” 20m *<W" er = _——_— _ W I" 


alive” at. a 8 


* 


'9-and' 16;; ag-2 times 4, Or: 3-tmes 4, are not ſquares, j 
[ 


16and 25, are not ſquares, as 4times.5,; Or 2 times 5, or.z times's 


given, or the extraQted ſquare Root 1s the ſquare 


2 
- . i - "ik £ iy w "gb, 6 0 YI +. 
nexed, as againſt each Figure'is the ſquare 4 


/ Ing of 3 ffsnres, there; is 2. pricks, ; and 19, 


The Complete Ship-wright, © 3g; 
tween 4 and 9g; are not ſquare nymbers: q by the like reaſon 7.4 iq Ss FP, 


made of the Next ſquare nymber.1s 16,: for:4 times Wen ns, 
is 16, as byithe Pricks you.may ee 1t repreſented here, 
every of the .4 {jdes containing - 4 9. make a, ſquared 
number of *16, and all the: numbers that are between 


* 


F 


but have a fraCtion annexedto them 3, ſo. alſo. any.nu:nber between | 
theſe are,not ſquare numbers, but 5 times 51s a.ſquared . | 
gamber, and-maketh 25, where. note, that-.to ſquarea- 


m @ # _— Fit 
number, and to extraCt the ſquatfe root, 1stwo different , 2.2... !! 
things ; for when we ſay; toiquare a number, it isto. - «+2 | 

phe | Ss. 6 4% 


multiply it.n:it ſelf,. or byit ſelt;-or when we ay z, or, _.* © 
ſpeak of a number ſquared, it;i5a number m ſtiplied in it {cIf, but te F" 
extraCt the ſquare Root,,.is to find the ide of acky jak in anumber # 
t found in any . || 


. 


given nuntber.; */ - +; 


_ 


” 
p MT 4 
a. - . . 
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Ji lit eAJDUIT DOT 131 £63 97 1 5 Yee HIT YT afar Erin rid Wa: [f. 
. Thus yowmay conceiye of the Squares of 6, for 6times 6 make # 
643 9 times 9 make $1; 10 times 10make; 11 x1 
100 : there is all the ſquares made of the -g | 
Figures, . expreſſed by this little Table an- | 
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C4 
4 -- y 4 - ng «.-< 


| > 


o 


made of them, as 2 times 2 is 4, ſo is 4 2 


againſt 2, as you ſee. 2 | 


3 
6 
Now to extraCt the {quare Root: from. | + 
8 
9 


eth, and make a; quotient on the right hand, . , -; 10 


' F 
greater numbers , as. from 144., proceed” F 
thus, write down the ſamm given, as follow- 31 * 
as you ſee, then ſet pricks underevery other  - AR ITPF + + 
figure beginning at the right hand,; and ſet. © | 
pricks towards the left hand, under —_— Mt. 8 
other figure, ſo in this number.14.4, conſiff- © . | 


7 
6.501 Þ 


many figures muſt the quotient conſiſt of z then begin at the Jeffhang | 
of the ſamm, and ſay, or enquire for the greateſt ſquare in the 


ig 
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| "that 1 fromthe royerthe 
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| | | of the quotient, then'double your fi 
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at the left-hand, which here + but 1, 27 | 
therefore you can take- but: 1, for 11s (RY OS 
alwgiesthe Square, or Cube of x;there- * ' 
fore write 1 inthe quotient;and ſubſkraft- - ooo ho 
; over the left-hand prick;andicancet it, nothing re- 
maining, write a Cipher over , as you ſee, fo have-you one figure 
re found inthe quotient, as2 


times 1 is 2; "write that 2 ynder the figure between the next pricks, 


which is the Divifar for the ſecond figure, then ſay, how many tiny 


2 can I have in 4, over the'Divifor;'1 ſay 7 
2,-thezefore1 write 2 inthe quotient, ſaying-' ''* © 


2 times 2 is 4, whith fubftrat from-the's © wap rn» 
over head, cance the 'Diviſor,- and the 4 + =: | 
over head, and write-a Cipher over it, then - IO” 
ſquare the laſt figure found in the quotient ſaying, 2 times 2 is 4, 
which ſubſtraCt frqm the 4 over the prick, and fo reſteth o, therefore 
cancelthe 4. and write Ciphers ver head, fignifying, that the num- 
ber given to find the root of, 1s a jult ſquare number, the root -or 


A 


\-, Aideis 12, 'theproof hereof js'by Multiplication-of the quotient in- 
\* © It If, as12 by 12 mdke 144, which, if it be the ſame with the 
_ - ſummgiven 


n tp be Extradted, it.is rightly done-z if it do-not agree, 
it 15 not true, -- pr booed Corr on ESO ESR A 


" Example of another Summ. 


oF 


' Let 625 be giventofind the Square Root of it, write down the 


ſumm,make a quotient, and ſet pricks under every other figure ; then 
enquire for the greateſt ſquare in the figure, 

over the prick, at the left hand; I ſay, 2is = 

the greateſt ſquare canbe taken: for 3 times _ 4#25(2 | 

31S 9, and here the figures but 6; fol * * 
write 2 in the quotient;and ſquare it,faying, 


— 
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figore, or figures, over the fiſtpiick; > 0 


2 times. 


<>. 


The CompleteShip-wright, -_ 


2 overit, asyouſee, then double the figure in the quotient; ſaying, 


2 times 2 is 43 this 4 is the ſecond Di- | 
viſor, I write it.between the two next - 2 _ 
pricks, and ſay how maty times 4'can #25 (2 
t have- in 22, and-1I find 5 times; for 5 | 


17 reſteth 1: I cancel the 4 Diyiſor, and write 1 over 7, and þ 


= 1-5 ns 


» 
29 ” 
- 


2 time 2is4, taken from 6, ſo reſteth 23.1 cancel- the 6, and write, 


-  _— C—_— -_— —_—— _—  —_—_— 
a "I ” 


| v 4. f 
times 4 is 20, taken from 22, the figures _ 4 
over 4, ſoreſteth 2 ;' thereforeI write 5 x L f 
in the quotient, and ſaying,s5 times 4 make' - _ &x 5 (25 K i 
20. therefore I cancel. the 4 Diviſor, - HOTELL Ml 
andthe 22, and write 2 over head, . then- | | 
ſquare the laſt figure found, 5 by 5-make Xx i 

_ = 25, taken from 25 over head, reſteth | -&xx (25 - -- : 
nothing, ſo:the number given isa ſquare. , -.4. 
number. - *s : HDL TER fg 

A Sum of 5476, given to find the neareſt $quare Root in it, 
write down the Summ, and makea quotient and prick underneath, as 
atore ſhewed ; ſay, What is the greateſt I; 
Square in the Figures over the left hand  >--:(1 _— 
prick? and I find'it'to. be 7,'for7 times 7-. , - #496: © # 
wake 49, but. $ times $ make 64, 10.too 6” #4. Xo 
much, therefore I write-7 in the quotient, | 
and take 7 times 7, that is 49 from 54, ſo reſteth 5, which I write 
over the prick, and cancel the.5 and the 4.; then I double the figure { 
in-the quotient, which maketh. I4; for the Diviſor ; 1 write | 
_ the firſt figure of the Diviſor, if there be 4 "17 
morethan 1 under the Figure, between the '# 5 
two next pricks, and all the other figures, in Fl F 
their places,towards the left hand, then in- $476 (74 4 

- quire how many times can -1 be taken from  -*+ ig 
5, Over head, and I find it may be taken 4 2+. -.-Þ 
times; I write therefore 4 in the quotient, + - = |} 
and ſay 4 times 11s4, from 5, ſo reſteth 1: I- cancel the 1 and f 
- thes5, and write one over the 5, thenl ſay, 4 times 4 make 16, from 


4 i be 9) Stiv wright. 


| - cancel the other 1 and the 73 then I 


Pj ſquare the laſt figure found, for ſoit © & 
| muſt be at every prick, 4 times 4 make - + - F#0t 
16, which [ ſubftradt from the-16 over IHrE(74 
the laſt prick, and fo I ſeenothing re- : 
JI} maineth: that ſhewerh the ſfumm given nels " 
; to be a juſt ſquare umm. bod 


_ Exanple of another Savin, \ I: : * 

a if -28 563 be given to-find the greateſt Res sf the quatert thee 
mh, I write down the Summ,as followeth;and make the uotient, and 
ſet the pricksund er every other figure,as you ſee; and pa £c1ng there is: 
3 picks, it telleth, that there oy ibe 3 figures m the quotient; then- 
{lf beginning at the figures over- the. left hand prick; E takethe © greateſt: 
;\|| ſquare in-52, and. 1 find it 7 , for 7 times 7 -. : ATHGG) 
| make 49; therefore 1 writs : down THE 2-5-7 ie A: 
/,/; quotient; and ſubſtraCt 49 from 52, ſoreſt- + , 128563 @ 
eth 3, therefore cancel rhe 52, and write 3 TREE WE 
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"fat 


over the 2, as you ſee; then double the / ? | 

_ 1 quotient. 9, it maketh 14, fora new Diviſor; whith write down, the | 
frſt figure thereof, under ithe figure: beewecd the1 twOnext vpricksP 

| namely 4 under $, and the other figure of the : - 

Diviſor one place farther to-the'left band,” 3 
utider [the 3,-as you ſee; 'thentake the Di- #23563 G pk 
wiſot 1, as many times as you can; fromthe ee. eee 
. figure 3 over head, ſo as that after the Divi- '- L 14 plays 
_ fion be made, «there may be” the {quare of - by 23t:1 
the laſt figure of the quotient, taken from - the "Ty over the next 
prick, as1 cantake 1 but 2 times from /2; therefore 1 write 2inthe 
quotient, and cancel the Diviſor 3, ſaying, 2 eLmMes 1 15 TWO, from 3.3 
ſoreſteth 1 : I cancel the figure 3: alſo, 


- —- 
, = mul p 
ms a— - v——— mu wo ”; 
———  ——  —  —  —— a LEE WB LIZ IE TIA IE 
- 


. and write 1 over head, as you ſee: © then | bo CES | 
'2 times 4 is 8, from 8 over - head' reſteth' . . ' go: 
|| nothing; therefore I cancel the ſecond | jx3563 (52 
-,, Hgure of tho Diviſor, 4 and 8, and write ' 
| | a Cipher over $.as you ſee ; then the next FS 


place being a prick, 1 muſt ſquare the lait | 
figure 


——_—— — ——— 


- 4-undes- 6; in the ſuram, and'the-other.. 
figures towards the left, hand, in the or- 
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yo 


figure found, ſaying, 2 times 2. make 
from 5 ; the figure over the prick reſterh 1 


as you ſee ;, therefore } cancel the 5, and ,, 
 WTIte-1- over. itz as you ſee, and here _ -: 


fraction of 101: 


I 


Jor 


is 


$2863 (727 


s 


Then for anew Diviſor,. Double. the. quotient 72,.andit makes | 
144, Which is a new Diviſor, the firſt hgure thereof wrire under the: 
figure between the next pricks, ,AS the firſt 


der'as you ſce: [then how many times 1 


in 100verh iead, and 1 ſee I cannot.take 8. 
times, for that there will not be left to, take. 


out $he other figuresfrom,nor for  theſq Ware 


of zhe laſt figure,/which ifjx were 8,would | 


be 64 from the oe over the prick, there-. . 
by alight examination I | 


foret I take but 7, 
ſee that will do, therefore ff write down 7 in 


the quotient, and proceed to the. Diviſion. | 
thus, 7: TIDES 145 7, from. 10 over-head re- 
maineth 35 which 1write down,. andcancel' 
the: z6,as:you ſee; then. 7 times four is 28,.. 

' from; 44 over-head,ſo.remaineth 3, which 1 _ 


allo write down, and cancel the 31; then; 


agan, 7: times 4, the other figure 'of the. 


Diviſpr;! 3s.alſo 28, which;taken from 36. 


* 4 *Q 


over-head, reſteth g. which 1 write 


over 6, and {o cancel the 36, and then the 


_ umm itanderh as you ſee. 


Thenlaitly,. ſquare the laſthigure of the 


quotient, .7 times 7 make 49, taken from - 


83, the figures over the prick,-reſteth 3.4, 
as afraction, and the Summ is finiſhed ; But 
n regard here'is a fraCtion, by that it tells, 
you, that theſumm given was no ſquarenum- 


ber; and the greatelt ſquare therein is 527, 


the oof is by Multiplication adding in the 
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391 
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#15. 
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#X3f'63 (724 


” £2 $63 (721. 
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| l frſt figure thereof, under 'the figure-bet 
1, namely 4 under 8, and the other figure of the : 
-\{ Diviſor one place farther to the lefr band," 


6 -Y = 


» 
% 
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c cancel the other 1 and the'7 z then I EIINIEY 


{ ſquare the laſt figure ould, "for bit. -- '&. 
= mulſthe at every prick, 4 times 4 make - © + -- F#0: --£ 
16, which [| ſubftra& from the-16 over — -- #74 bn (74 | 
the laſt prick, and fo I ſeenothing re- . - 
maineth: that ſheweth the ſumm given "| ” 
to be a juſt ſquare ſumm. © ., 
 Exanple of another Swi is 


"a if 2 563 be given to-find the greateſt Ne of the patent there: 
i, I write down the Summ,as followerh,and make the uotierit, and 
ſet the pricksund erevery other figure,as yow-ſee; and f £cing there is: 
3 pricks, it telleth, that there muſt he 3 figures the quotient, then 
beginning at the figures over- the left hand: prick; ; take the © greateſt 
ſquare in-52, and.l find it 7 , for times 5 + ADH! 
make 49'; therefore I wile : down 7 inthe - ?- +} art M0 WEL 
quotient; and ſubſtra&t 45/from 52; ſoreſt- +, 7g 563 & 
eth 3, therefore cancel the 52, and write 3/ - @——— 
over the 2, as you ſee; then double the: - 2:2.) oy 
' quotient. ©, it maketh 14, fora new Diviſor; whith write down, the 
ween Wy ben Next prickss 


Ml 
' 
: 
pe 
: 


| | utider the 3, as you ſees thentake the Di- F+"JÞe _— - 


wviſd# 13 as many tumes' as you can, fromthe / - 

| | igure 3 Over head, fo as that after the Divi- © * - 14 PREP 
| fron be made, *there may be the {quare of - -' - f1 35 
the laſt figure of the quotient, taken from the figures over the next 
prick, as1 cantake 1 but 2 times from 2; therefore I write 2.inthe 
quotient, and cancel the Diviſor 1, ſaying, 2 times 1 15 LWO, from 35 
ſoreſteth 1 : I cancel the figure 4: alfo,- 


. and write 1 over head, as you ſee: - then © - (1 
2times4 is8, from 8 over head: reſteth : . - Fo. © -- 
nothing; therefore I cancel the ſecond 1=8563 (52 
Hgure of the Diviſor, 4 and'8, and write © 

a Cipher over 8.as you ſee ; then the next = 


| Place being a prick, 1 muſt ſquare the lait F 
figure 


- o— 


X — a 
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| The complr re Ship. ALY 1 
figure found, faying, 2 times 2, make. ' SEGTEIRO TIES. 1 | 
from 5 ; the figure over the prickxeſteth 1,  Jor © | 
as you {ze therefore 1 cancel.the 5, and , _ $2863 s 7 — 

. WIIte-1-OVer itz as you ſee, andhere Ba”. .. : *.* . | 
fraction of 101: DIG v BE l 

Then for anew Diviſor,. Double the. quotient 722. and i it makes 

144, Which. is a new Diviſor, the firſt figure tl thereof write under the: | 


__ between the next pricks, ;AS the fiſt DEE. | 
- 4-undes- 6; . in the ſum, and*the-other. © 1 | 
yres towards the left, hand, in. the ar-.. 501. | 

der”as you ſce: [then how many times Þ © ſx "$63 (727, '? A | 
in 100ver head, and I ſee I cannottake $-. . . = 
times, for that there will not be left to take. TK + 
Qut the other figuresfrom,nor for  theſquare Say 
of he laſt figure,/which if, jg were 8,would | my Ps | 
be 64. from the figure over the prick, there-. . TT TR 
foreI take but.” bs Haut examination I F- 63 ond 
ſee that will x4 therefore I write down 7 in #x3f'63 G 2. 
the quotient, | and proceed to the.Diviſion.. ,, *. 
thus, 7-ZYNes 3 is 7, rom. 10 over-head re- © mA 
maineth 35 which Iwmte down. and cancel', © {24 
the:r0,a3you ſee; then.7 times four is 28, on 
from: 44 over-head,ſo diners 3, Which1 4 
allo write down, and cancel the 3.1; then,  . * K{ } nl has” 
again, + times 4, the other figure 'of _--- - gx$8563 (727. 
Diviſpr; js.alſo 28, which;taken from 36. oo 
over-head, reſteth g. which I write down. i #4 7 
over 6, and ſo cancel the 36, and then the i ” 

_ umm ſtanderh as you ſee. Tn 

 Thenlaſtly, ſquare thelaſt figure 2 ww__r_; ; : | 

quotient, .-7 times 7 make 49, taken from. JSx:3 | 
83, the figures over the-prick,*reſteth 34, . $2856; (527 
asa fraction, and the Summ is finiſhed : Bar 2.6 6 oe 
n regard here'is a fraction, by that it tells, & "7" 
you,that theſumm given was no ſquarenum- Ht = 

| ber; and the greareſt ſquare therein is 729, - %. 
the pF oof is by Multiplication adding in tie 3. 


iy: 


quotient. <, it maketh 14, fora new ag or which wtite down, the 


LY action £5 
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--- cancel the other 1 and the'7 3 then I - >= 


ſquare-the laſt figure found, for ſoit + | o 

muſt he at every prick, 4 times 4 make © + - F#0' + £ 
16, which [| ſubftraft from the-16 over © F#7@ ( 14 
the laſt prick, and fo I ſee nothing re-  __ 
maineth : that ſheweth the ſumm given DT: to 


to be a juſt (quare ſumm. 

 Exanple of finother Swmm, 5 Ep 
_ if Y 563 be given to-find the greateſtſide'of the e ater theres: 
Mm, I write down the Summ,as followeth,and make the ng; and 
ſet the pricks underevery other figure,as youſee; and ſeeing there is: 
$ pricks, It telleth, that there ain 'be 3 figuresn the quotient; then: 
beginning at the figures over- the. left hand prick; : take'the © greareſt: 
ſquare in-52, and,1 find it 7 , for 7 times 7 + rey 
make 49'; therefore 1 veſts : down'7 inthe 23 Fe Red 
quotient; and ſubſtraRt 49/from 525 ſoreſt- > ," - 22g 563 & | 
eth 3, therefore cancel rhe 52, and write 3/ - | REES Bonn eps 
over the 2, as you ſee; then double the: - 2 -: 


boy 
| 


= 
| 


Fl place being a prick, I muſt ſquare the lalt 


- frſt figure” thereof, under ithe figure-het een a two Next aro 4 
, namely 4. under 8, and the other figure of the © p 
Diviſor one place” farther to the left hand,”'./ 


utider the 3,-.as you ſee, thentake the Di- FP G 
viſt 13 as many times' as- you can, fromthe + +04 
--y 3 Over head, 10 as that after the Divi- {+ 14 Þ 


 fion be made, «there may be' the {quare of - # S307 
the laſt figure of the quotient, taken from the Rs over the next 


; | Prick, as1 cantake 1 but 2 times from 2, therefore I write 2.inthe 


quotient, and cancel the Diviſor 3 aying, 2 e1mes 1 1s two, from 33 . 
ſo reſteth 1: I cancel the figure 43 alſo, 


. and write 1 over head, as you ſee: - then - © 1 
3 2 times4.is$, from 8 over -head' reſteth | -  5o. © 
-:; nothing; therefore I cancel the fecond - ſx8563 (52 


| figure of the Diviſor, 4 and 8, and write 
a Cipher over 8.as you ſee ; then the next = ts 


_— 


_ JE; L fa bd » ate. ded. adn. 


La dt a... Mila. x. th th. x. tl. three in. —_— mls. a 4 ad —_— — ae id mn —_ FR 


by 


figure found, ſaying, 2 times 2. make G. 
from 5 ; the figure over the prick xeſterh 1 
as you ſee ;, therefore | cancel. the: 5, an 


. WTIte-1-OVer itz AS you ſee, and here fsa 


fraction of 101: 


LASHES. ad S406 rs, and ” TY aff " —T 
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Then for anew Diviſor,. Double the. quotient 72. and i it makes 
144, Which is a new Diviſor, the firſt hgure thereof write under the: 


figure between the next pricks, AS! the firſt 


_ 4-undexs- 6; in the ſuram; and 'the-other . 
figures towards the left, hand, in the .or- . 
'then how many times 1 

in 100ver head, and 1 ſee I cannot.take 8. 


der”as you ce: 


times, for that there will not be left to, take. 
Qut 4he other figuresfrom,nor for  theſq Ware 


be 64. 
free I take but -7,for by aligh 
ſee that will do, therefore To write down 7 in 


the quotient, and proceed to the. Diviſion. . 
m 10 over-head re- . 
maineth 37 which 1write down,.,and cancel. £ 
the\xp,as;you ſee;- then. 7 times four is 28,.. 
from: 2 1 over-head, ſo.remaineth 3, which1 - 


thus, 7. TIDES, 31% 7, 


alſo write down, and cancel the 31; then, 
agan, 7: times 4, the other figure 'of the 


Diviſpr,: is.alſo 28, which;taken from 36... | 


Y £ *, . 


over-head, reſteth g. which 1 write 


over 6, and {o cancel the 36, and then the 


 fumm ſtanderh as you ſee. 
Thenlaſtly, {quare the laſt figure of the 


quotient, ,7 times 7 make 49, taken from - 


83, the figures over the: prick,*reſteth 34, 

as afrattion, and the Summ is finiſhed : But 
in regard here'is a fraction, by that it tells 
you, that theſumm given was no ſquarenum- 
| ber; and the greateſt ſquare therein is 729, 
the pr oof is by Multiplication adding in the 


a ES "563 (727. 4 


of $19 Ja figure,which if.jg were 8,would . 


from the fare over the prick, there-. . 
t examination I | 


RT 
JoOl. 


OE «5 
paSp63 (7277 | 
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M fraction thus, 527 Multiplyedby 425, make © 
528529, thej adding in the fraciotof 34, —— 257 (3 
maketh it 528563, the juſt Summ gjyen. --  pa9#8 
. Bueſome may object, and*ſay,” That this ga3f6y (525 


is a-very tedious way of Work, . and will. * ©-M 
take up a greatdeat of time Iris true, it is Jy ut 
more labour than demonſtration;- but the 14 
truth of it might yery well plead for patience 


8 to Work it, but it 1s not neceſſary you perform all the parts by it, 
}- that-is, in every particular : as the exaCt hanging of the Waal ateve.-' 
9! ' S Timber, but it may ſiffice at every third-or fourth Timber; to 
| find the hanging of the Waals, only the Riſings Alow, Afore and: 
 Abafr, Iwould work to every Timber there. - - © IE.» 
But to make It more brief, ' here followeth a Table that the nim- 

bers are therein centrived to the ſame PEPEs, to avoid the tedious 
.Þ} ExtraQion of the Roqt,and only uſe Addition atid Sibſtrattion;only | 
:{; Heing but a very little-difference between the finding the Riſings by: 

3: this Table,andby the Drauphr,for in this kind of Arithmetical Work, > 
| It mattereth not, whether there be any Dranebr drawn atall, or - 
.];' - no, if the builder only note in his Book thelength by the Reel, ahd 

{: thebreadthft the Beam,theRack of the Stem, Rack of the Poſt;deptli 

of the Water0 Sail in depth of the Hould, height of the Waals abafr, 
aforeat the Midſhips, andall the remarkablethings to be noted; he 
 mayhbeable to Builda Veſſel, and'never draw a Dranghrat all; and 
yet affirm his Work to be abſoluely true, according to Art, anda 
great deal more exaCt than by Draught : Tfhall in few words ſhew you 


3 
6 ? 


% 


the uſe of the Table, and ſo conclude, - | 
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T2? fave. the praftitioner a labour of ExtraCting of Roots, for 
3 


Deſcription of the Table of | Squares.” | J 


, fe F ® . 
. ; a_—_ 
4 , 4 
I ff - 
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ere they are ready:.done. to thy hand of purpoſe, and all the 


uſe of Arithmetick, required 1s only ſubſtraction, as Zxample 1n the 


and written feet inches inthe head, is to ſhew you, how many feet, - 


"EW - | . and 
c | ' * | j 
/ , 


Figure of the Sweep foregoing, being found to be 20; inches, as you 
ſaw-it found before, which ts, 1ſay alwaies one fide of the Triangle, 


made of the fide DI, then' knowing the length of 1, 132 inches, ' . 


which is the diſtance of the point, of which the Riſing is ſoughtat; 


ſeek intheTables,under the Title of inches,at the head of the Tables, - | 
for 132, you will findit,in the ſecond Page, and the twelfth line; || 


and right againſt it,in the ſame line, under. the next Title of Squares; 


Square made of 203, which is 41209, which 1s found in the ſecond * | 


Page ofthe Tables,and the third line; Nowthe other uumber 174245 


ſubſtraſted from 4.1209, ſoreſteth 23585 ;, ſeek the numberneareſt_ | 
 toit in the Table, under the.” Title of Square, which you willfind - | 


in theſccond Page, 34line, yoy-find.not juſt the ame number, Fox 
inſtead'of: 23785, you find 23716 too little by 59,. and the Root 


| an{wering thereto 1s in the ſame line, under the Title of Inches, - 
towardsthe left hand, which 1s 154 3 now if you take the next ſquare £]. 


lower tothe left hand 35 line; 'it is 24025, 259 too. nuch, ſo you 
may ſee it is nearer tothe 34th line, becauſe there it was too little but 
by 59, ſothat you may ſee it will be of an inch leſs than the number 
of inches, belonging to the 35 line,and about £* of an inch more than 
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904 | $17216 | 94+ | 881136 2984 * 9638256 | 
905 1.819025 | 945 | 893025. ] g85 | g7o22y 
906 | 3820836 1.946 | 894916 | 986 972196 . 
907 |.822649 | 947 | 8 9630g |- 987 | 974169 
998 | 824464 4 948. uf bt 988 | 976144: | 
| 90g | 826281 þ 949 -|-900601 |. 989. | 978121 - 
910 1 828100 | 950 5 902500 | 990 |. 980100 - 
j 911. 329921 | 951 4 904401 |, 991 | 08208r . 
[912 1 831741 952 | 906304 | 992 | 984064 
1 913 833569 | 953 908299 993 | 986049 
914 | 835369 | 954 | 910016 |. 994 |. 988036 
915 [| 937225 j 955 912035 |- 995 |. 990029 . 
916 | 839056 | 956 | 919936.1: 996 } 992016 
917 | 840789 957 (915949 997 W-/ 45-3ka 
918 | 842724 | 958 | 917764 995 | 936004. 
glo | 844561 | 959 | 919681] 999 | gg8oo1 
920 1 846400 { 960 | 921600 | 1000 | 1050c00 


ch | 


'Ol 


me COJ en 


— nn ON ms, ee ee em 


_— — w_— - 


| 


_— —-—— 


. - —— ———— ——  ——— — 


| 7A 
| nb otilinie- + Inch- 
10317] 1168561 | 1121 
| 1082 | 1170724 | 1122 
| 1083 | 1172889 | 1123 
| 1084. 4 |. 1175056 | 1124 
t 1985 TVFTA%3 | I125 
1986, 1179396 | 1126 
| 1087 | 1181569 | I 127 
1088 | 1183744 | 1128 
| 1089 | 1185921] 1129 
| 10gO | 1188100 | 1139 | 
1 1091'! 1190281] 113] 
| 1092] 1192464 | I132 | 
| 1093  1194649-]- 11,33-} 
| 1094 I 196836 | L134 
1095 | 1199025 | 1135| 
| 1096 | 1201216} 1136 
1097 | 1203409] 1137 
\ 1093.] 1205604 | 1138; 
| 1099 | 1207801 | 1139 
1100 | 1210000 | 1140, 
| 1101 | 1212204 | 1141 
1 1102 | 1214404 , 1142: 
| 1103 {1216 @9 | 1143 |. 
{ 1104 | 1218; 16 | 1244 
j L105 1221025 | 1145 } 
| T1106 | 1223090 } | 1146. 
1107} 1225449 | 1147 | 
| 1103 |,1227664 | 1148 | 
j-1109. | 122988} 1149; | 
| 1110 :1232100 | 1150 | 
[1111 | 1234321] 1151: 
| 1112 | 1236544 | 1152 | 
1113 |} 1238769 | 1153 
| 1114 | 1240969 | 1154] 
[ 1115 | 1242625}. 1155 
1 1116 | 1245459 | 1156 
{ 1117 | 1247689} 1157 
t 1118 | 1249924 | 1159 
' 1119 | 1252161 | 1159 
| 1120 * 1254400" 1160 


$4 

Squares | Inch | "Squares = 
1002001 | 1041 | 1082681 
| 1c0400,4 | 1042. | 1035764. 
| Loo6oog | 1043 | 1087849 
| 1008016 | 1044 | 1089936 
| 1010025 | 1045 þ ICg2025, 
| 1912036 | 1046 10941 6: 
| 1014049 | 1047-| 109620 

| 1016064 | 1048 | 1098304 
+ 1018081 | 1049 | 1100401 
} 1020100 | 1050! | 1102550 
1022121 | 1051! þ 1104601 
?.102410.4 | 1052 p 1106504 
5 1026196 | 1053; 31100909 
| 1028196 | 1954 | 1110916 
| 1030225 | 1055; ] 1113025 
| 1032256 þ 105611115136 
1034.23 | 19 2: |.11192 | 
1036324 | 1058 | 1119364 
| 1038361 | 1059 | 1120489 
1040400 | 1060' 11123600 
[196244 1061 | 1125721 
1044.284. | 1062, |-1127844. 
þ 1946529 | 1963 | 1129969 
| 1048576: [-1064 | 1132096 
1050825 | 1065 | 1134225 
| 1052676 | 1066 | 1136358 
{ 1054729 | 1067.1 1138489 | 
1056784 | 1068; | 1140624 
. 105884 1, } 1069 | 11429761 

| lo60900! | 1070: 1144900 
t 1260961 | 1071 | 1147041 
| 1065024 | 1072 | 1149184 | 
1267089 | 1073 | 1151329 © 
| 1069156 | 1074 } 1153476 
| 107122; | 1075 | 2155625 
| 1073296 { 1076 | 1157976 
{ 1975369 | 1077 | 1159929 
| 1077444 | 1976 | 1162074 
1079521 |} 1079 | 115-4241 
{rotz&eo | iofe | 1166400" 


— —— I—— —Q- 
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| | Stiaris_ 
[1250848 
12588 


1263346 


| 1265625 


| 1267876 


| 1270029- 


| 1272354 
1274641 
1276900 
I27916L 
1281434 
1283689 
| 1285956 
1233225 
1287496 
1292769 
1294-994 


1297 321 


1299640 


1306449 
1308736 
1311025 


13-1550g 
13 17904 
1320201 
132.2509 
{ 1324801 
1327104. 
1329409 
1331716 


E 


1336336 
1333649 
1340964. 
1343301 


| 134560& 


1334025 


—_ 


2961550 | 


| 1301881 - 
{1304164 


— 


1313316 


: RE 


| ; . TAY 2 


_—- — O'S Iq REe  SEIIIeee + 
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S i | NGA $519) Wh 

mch- | Squares Ich + Squares | Inch | Squares | 
1161 | 1347921. 1196 | 1430416. 1231 5 1515461 | 
1162 ] 1350244 | 1197 1432809 | 1232 151782.4- 
1163 | 1352569 | 1198.} 143.5204 | 2233 | 1520289 | 
1164 | 1354396 | 1199 | 1437601 | 123+ | 1522656 
1165 | 1357225 | 1200 j 1440000 | 1235 | 1525225 | 
1166 4 1358556 [1201 | 1442401 1 1236 | 1527696 
1167 | 1361689 | 1202 | 1444804. 1237 | 1539169 | 
+188 1 1364124.5\ 1203 | 1447209 | 1238] 1534244, | 
1169 | 1366921 | 1204 | 1440616 | 1239 | 1535121 
11701 1368900 | 1205 | 1452025 | 1240 | 1537600 | 
1371. 1371240. | 1206'| 1454436 12411 1540081 | 
1172 | 1373584 | 1207 | 1456849 | 1242 | 1542564 | 
1173 ellen HS THEE; Fra 45088, 
I1 k 1209 IT" | 75 30-{: 
WAR ph0625 i, 1210 | 1464100 | 1245 | 1550025 | 
1176” | 1392959) \ 1211] 1466521 1246 | 1552516 
1177 EE led 1 1212} 1468944 } 1247 I35$009 
1178 | 1387284] 1213, | 1471369 1248 | 1557504 | 
i179 | 1390041] 1 1473796 | 1249 | 1560001 | 
1180 | 1392400 | ; 1476225] 12501. 1562500 | 
1181 } 1394961 | 1: 1478656-|- 1251 | 1565001 
1182 1397134 | 1217 + 14809 ) | 1252 ' 1567504 | 
1183 } 1399489 |-1518] 1483924 | 1253 | 1570009 | 
1184} 1401356. k 16.f. 2 1485961. 1254 | 1572416 | 
1185 | O4.22 {12301 1255 | 1575021 | 
1136 ng EPR 13311 ner Jon [ zi} j MEEES *s 
1187 | 1408904. 1222 |. 1493244 1257 1. 1580049 |. 
128] 1994336 | 1223 | 2493729 |-1258 | 1582564 | 
1189 | 1413711 | 1224 1 149 12594 1585081 | 
I 190 }. 1416100 | 1225 | 1500125" 1262 | 182606 | 
IIg91 1418481 | 1226] 1503076, vx 1261 7 1590121 
1192 [ 14208364 | 122} 1505529” "1263" n 1592644 | 
1193 $44465+ | T221 1597984 | 1263 ]i5951169 | 
94s $1 1a 1229. f 15 10441; | 1264 1.:1597706. 

1 142 025 | 1230. Ie Shech | 2365] 1608225 


my | * * 6 


| 
Inch 1 37 
1266 | 160 
1267 | 1605 
1268 | 1607 
1269 | 1609 
1279 | 1612 
1271 | 1615 
1272 | I617 
1273 | 162C 
1274. | 1622 
1275 | 1625 
1276 4-162 
1277 | 163C 
1278 163: 
1279 | 1636 
1280 | 1630 
1281 * 164c 
1282, | 164: 
1283-| 1644 
1284 | 164: 
1285 | 165 
1286, | 165: 
1287 | 165 
1288 | 165! 
1289. | 166 
1290. | .166. 
129.1 | 166 
1292 | 166« 
1293 j. 167 
129441. 167- 
| 1295 þ 167 
41296 1,67! 
4257 1.368 
1298. | 168 
_ 1299 | 168 
13C0-| 169 
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= I. ASTD 2 47 ws Ie DARE DE 


Shewing, how to hang a Riſing-line by ſeveral Sweeps, to 
make it rounder aftward, than at the beginning of : the 
T WHO FPEALCID THESTE HTM 


'< = 
- - 


” - 


at the fore part of it, they muſt proceed thus; firſt Work by the 
Sweep that they wonld have firſt, and then begin again, and find 

the other Sweep, that they would haye the rqundeſt';, An Example 
of this will make it more plain,as in the following Figure will appear. 
Let D Erepreſent the lengthofa Riſing line EI, the Height thereof 


| _ : FOE OLE 
I any be deſirous to have a Riſing line rounder aftward than it is 


| 8 foot, on theafter end thereof ; firſt I find the Sweep that Sweepeth 


it, by multiplying of 20 foot the length, which is 240 inches : for 
if you look in the Tables under the Title of 'Feet-iniches, tar'20 feet , 


- 


ead is written Inches ſignifying”, that in 20; feet is 240 Inches 3 
and juſt againſt it, and in the ſame line, towards the right hand,under 


| you will ſee inthe next Column, towardthe left hand, 249, over 


_ the Title of Squares, you will ſee written 57600, ſignifying, that the 


_quotient600,to which muſt beadded the height 
of theRiſing,as is afore taught,and they make. 


ſquare of 240 is 57600, theſe numbers you will find in the ſecond 


Page of the Tables, and the laſt line, the ſeventh, eighth, and ninth 
Columns. EE, Toa Kr to 


This ſquared number. 57600, made by the © $#4 
Multiplication of DE, 240 inches muſt be © 


divided by the height of the Riſing line aſſign- zo NEED 


edE 1.8 foot.or 96 inches,ſo remaine thin the $7400(600 _ - 
- - $666 
9o- 


696,which is theDiameter of the wholeCircle: 


the half thereofis 348 inches, which is 29 foot, as you may ſee by 


dividing it by 12 or elſe, if youturnto the Tables, and ſeekunder 
the Title of Inches for 348, you wills in the fame line, toward th 


e 
left 


j 
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left hand 29 feet; which you will find in.the third Page, and the 28th 


——_—_lhW@— 
L 


line, the ſeventh and eighth Column; then I work by-that Sweep ' 


to } of the length of the Riſing line, or 12 foot of the ſame; at the 
point C it is repreſented, at which point I ſeek the Riſing CB, I ſeek 
in the Table for the Sqzare made of 144, andl find it in the fecond 
Page, 24 line,at the firſt Column ; and towards the right hand under 
the Title of Squares, I find 20736, which is the ſquare made of 144 : 
then I ſeek for the Square.made ot the Sweep, 


or the ſide AB, 348 inches, and I find it in the 121104. 
Tables to be 121104, from this 1211041 ſubd _ 20736: 
ſtraCt the other Square, made of the fide DC, "156363" 


14+ being 20736, and there remaineth 100368, _ 
whoſe Root I find in the Tables, in the third Page, and the 37th line, 


and the ſixth Column, 100489, which1s too much by near, 121; but  ' ' 


the other number afore it being much more too little, the number 
anſwering hereunto is 3 16 inches, and near 3, Subſtrafted from 348, 
the whole ſide leayeth 32 inches 4 or 2 foot inches 4 for the Riſing 
at the point C : Now to make a rounder Sweep aftward on, or at the 
other end of the line, as from B toF, which runneth higher up, -or 
Roundeth more, as from I toF: Herewill be ſomething more of 
trouble to find theSweep that ſhall exaCtly-touch the 2 points aſſigned, 
as from BF, than to find the former Sweep. Now the Demonſtra- 
tion will ſhew it.to be thus. | — 


mes... 


; 
i ' 
4 
| : 
| 


; 


LetB and F be the 2 points © Which the Sweep is confined to touch; 
draw a ſtreight line from B to F, as you ſee, and ſoyou havea Right 
lined Triangle made of the ſides B H,the length of the line to be Swept 


by the ſecond Sweep,and the ſide HF,the height of the ſame, together 


with 


: —_— _ OE od "I —— . — W——— — SIA ——y— - _ - 
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with the cubtending ſide B Fihena ſtreight line drawn from the mi 
dle of the ſide.B F, and} perpen dicular, or {quare, to Game line BE, 
and ned, ll it. No, the ſide. D.A, the place W herjeicha 
FN he die artheponeg Nacho 4 rn, 
--the middle © ,at the paint'Q,whi 20, In 

proceed thus, fing firſt; the leng Wort the fidp BF;aq before is wghr.of $i} 


two ſides of aRight t Angled nd gle giveri,to findthe third Fo fey! 
will be found to be 1344 inches, the half whereofis:67 hea: from 


B to O,then ifa p' pendicular be let fall from O-zoghoHing ptr b 
cut that Baſe m5 OA halv eS,ASAL the pountP. bewg 48 chegip bv 
2 NO ba teh oO Yloany ang Oe will. he.in this Example, equal : 
kde B NLDepet rs fl yot x. fall.6pt: So thenithoſe-2 - 
being known; AS the ſide -7+..inches and the ſide P. H,48 (544 { | 
and the whole length CO Let KH 4.249 uniches, you may then Work | 
by rhe Rule of Three,laying, if rang ePH TERS 673 , ach for the 1 
ag H,whas =j 47 SF» 1 Ry as th mus - ne 


Ka , © 4 | Pig 
ia2() þ (: = S a? . ; 'I ba? nt ' od 


0 Tie PY 


240 
I 48, give 654 what will 240% -- 16$0 -.-.;' 
OTE & Of CHOU IS! 1G-7 ITT! E 2 21440: ; f 
bs DER CI IS i ES SSR We 5 538 ; a 
FE OeÞ2 & I UT PR WHO wn ws - - - + - war BA | 
33. on tin ooh e397” _ : 16880. iy. Py 


If you multiply thet two laſt mutnbers together, 3nd divide the F'Y 
mimber ,.you -will.- beget in the quRient 3359 forthokngth of:the | 
whole fide G. if; SAS on 11 3 

There negle lefted the &inch in: this Motiplication F: for theiz-inch 
ſhoutd have: been Multiplyed into the 240, by-adding'to' the :Srim 
. 16080, 120,the half of 240, and it maketh hug mhichdiided iy 

48, maketh 3373 inches for the whole fde GH;'So |. wo2 if 0 
then theſe two lides being found, find . the ide G K;i:: "Ros RPE ] 
thus,as before is taught, look in the Table of Squares. for es quo _ (| 
the Square made of the fide:3 37,and it wilb be. 2 x: 
from which Subſtra&t the Square made: of .240 ; 
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: thi atzrhig my 
: de bein} 57660, there reſteth 6d, as'you ſee, for 
By eee ht for in ere and] ER fit Ry "ol 


id che neareſt tablet 
#0; of the fide GK, to 


2; KIY (hich Tp 
+ fac ches'? 


t, tobe ES and theRoot of it to bes 
| Ek) &dthe'Rifigo "dart a 
j Alghezahe is as wefo od fi bet be! 5 ob 
$64.5 7 nk 2689 AncheL) py "22 fobr 
Lees 3- hewing, ” thatat 22 foot” 4 inches, froin the”: 237 
point. D;'towards'G, will be the point where the Cen 314. 
ff of the Rounder Circle ought to ſtand :. Thea -/ {2682 
| , you havethe fide GK, fonnd as before to MET 
[- 0949; /; inthe fide KB 144, and'ifyor work: as "is tap? Before "i 
._ "remeniberthat' if the longeſt nad be ſought: for}? TE now in the 1: 
| -Tideſonghtfor, GB being the longeſt ſide,” you muſt add the ſquares 
.. -made of the other 2 ſides together, and the: ſquare: of thoſe 2: orb : 
"ſhallde' the longeſt ſide 'G B, 2759 inches, that -1$* 23 feet 1 inch: 
which isthe length ofthe ſccohdSwetp, andſo have yon 'the lem opth 
_ ofthe Sweep. The ſame order you may obſerve to round your Smeep 
; as Often as youpleaſe. + | 
If any havecknowledge' of the Doftrine of Triangles, it may be 
found mote ready : that1 teave to thoſe that know theyſe thereof. 
Nate) ald? that when youſeek for afy aumber tithe T: ables, rake 
heed thatyou mind the number of Figures you ſeek for, toagree in 
; number with thoſe that» dire you to leek for them. 
'= As for Example, In the other Figures above mentioned, 5 96 o,they 
are in number 5 by their places,as you ſee ; then repairing to the Ta- 
'ble, did 5 oe 3h: but'telling the Figures; 1 ke that they are-in-num- 
_ ber 6;bytMouldibe but: 5 : therefore this number, repreſented in the 
_ ſeventh Page , and the 28th line, andthird Column, t5notthe placeT. 
Teck: forj then Erurn':toward the beginning of the Fable; till I'ſee 
that the Columns of Syuares contain but 5 figures; and there ſeek the 
neareſt number _—_—_ to.559695 and in the ſecondPage, 37th line, 
 IaſtColumn, Ifind$56069, the neareſt agreeing to it, which 1 ls the 
Place anfivering to the otheÞ directory figures. © - ; 
- Note alſo, iFhat the. 'Exaypte of finding'the SweeT aforcgoir 
id down by a-ſmall.Scale'of the Drexghty! by which | you" wins, Hh 
'3t for) our perter direQtions.”* 
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'And in that Table you may ſee that any farther than 70 foot,being 


the end of the 4th Page, 1 have not mentioned the Feet and Inches - | 


belonging to the number of zches, but have left it out becauſe they 


are of little uſe any further, becauſe that will reach far enough for the 


length of any Riſing line of any Ship whatever : If any be deſirous to 
convert any of the following numbers into inches, he may doit by 
dividing by 12. - x PL ob 9 NGOS ; 
Thus I think I have ſpoken enough to the Ingenious, concerning 
the ſingular uſe of the Tables, or of this way of Working, by Seg- 


ments or Circles. 


a 


| CHA P. XIL 
Concerning Meaſuring of Ships. 


[| Shall ſay ſomething concerning it ; the Shipwrights have to them- 
4 ſelvesa cuſtom of meaſuring at Londox,or on the River of Thames 
thus; they multiply the length of the Keel into the breadth of the Ship, 
at thebroadeſt place, taken from outſide to outſide, and the product 
' of that by the half breadth, this ſecond product of the multiplication 
they divide by 94 or ſometimes: 100, and accord- 


_ 


——_— 
I an Bt 


———____@__ 


he 
— 


ing to that diviſion, 60 the quotient thereof ; 60 . 
they-are paid for ſo many Tuns; as. _—_— in ; 20 
the former \draught being in. length 60 foot and 1200 
20 foot broad, being multiplied by 20,the breadth. IO 


produce 1200, and 1200 again multiplied -by* 7,00; 
I o, the half breadth produce 12000. if you divide. 


by 100 youneed do no more thancut off the two laſt figures toward | 


the right-hand, - which ſhall be the anſwer, and rendreth the Ship to 


be 120.Tuns, but if you divide the ſumm 12000, þy 94, - you will have. 


1279 of a Tun very near:but this cannot be the true ability of the ſhip 
tocarry or, lift, becauſe two ſhips by this rule of equal breadth and 
length ſhall be of equal burthen, notwithſtanding the fulneſs or ſharp- 
neſs of thoſe Veſſels, which may differ them very much;or the,one ſhiÞ 
may have more timber than the other in her building,and ſo ſhall carry 
leſs than the other ; But the true way of meaſure muſt be by meaſure 


H .of _ 


———_— 
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of the body and bulk of the ſhip under water, for if one ſhip be longer 
1n the floor than another of the fame breadth and length, ſhe ſhall be 
' - more in burthen than the other;as a Flemiſh ſhip ſhall carry more-than - 
' afFrenchorltalian Veſt of the ſame length and breadth ; Therefore 
1! TI ſay the meaſure of the ſhip being known by meaſuring her,asa piece 
of timber may be meaſured of the. ſame form, to the draught of water 
| aſſigned her, the weight of the ſame body of the ſame water that the 
j. ſhip ſwimmethin, ſhall be the exact weight of the ſhip , and all things 
# There, loading, rigging, victuals included therein: then if the ſhip 
be meaſured to her light mark as ſhe will ſwim at being lanched, - the 
weight of ſo much water being taken or ſubſtraCted fromthe weight of 
the water when ſhe is laden, the reſidue ſnall be the weight that muſt * 
| Joad her, or herability of cATYIng, called her burthen: by this means 
; - you may know the weight of the ſhip light,and what ſhe will carry to 
every foot of water aſſigned to her,, which can be done by no general 
rules tn Arithmetick, becauſe of their great irregularity, according to 
the differing minds of Ship-wrights ; - you may it you pleaſe firſt mea- 
ſure the content of the Keel and Poſt and Stem-rudder.all of it that is 
' Without the Plank, and under the water-line, and note it by it{elf, 
then meaſure the body of the ſhip in the Midſhips, made by the ſquare - 
made of the multiplying of the depth of the water-line, & the breadth, 
then you may find the content of the want by the Circular part of the 
ſhip under water, being narrower.downward, and ſubſtract this from 
the whole content of the ſquared body of the depth of the water-line 
and breadth of the ſhip, and this ſhall be the ſolidcontent of that part 
_ of the ſhip, I mean in ſolid foot meaſure of 1528 inches to the foot, 
then proceed to the fore-part or the after-part of the ſhip, and to z: 
_ or 4 Timbers. more, find the mean breadth at the narrowing aloft at. 
the water-line,and alow at the floor and the mean depth, and meaſure 
that piece of the ſhip, as I told you of the middle part of the Ship, 
and ſ& meaſure the whole Ship by pigces and add them together, and 
ſo many feet as.it maketh,, ſo many feet of water ſhall be the weight 
of the ſaid ſhip ; and thereaſon may be conſidered thus : there is a 
nqandery? | inthe water, but there is a greater in the Aur, only to 
the heavieſt of things; and there is a ponderofity in the water it ſelf, 
but not ſo much as. in other things more ſolid as in Iron, _——_ a 
”OY | >” Gun 
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* Gun or an Anchor of Iron, it ſinketh in the water, but yet it is not 
ſo heavy in the water as. in the Air, by the weight of ſo much water 
as ſhall make a body of the fame water equalto the body of the Gun 
or Anchor in magnitude ;- which weight ſubſtrated from the weight 
of the Iron body weighed in the Air, and-ſomuch-muſt be the weight 
of it-in the water. LE - | 


Again,ifa body be lighter in weight than water of the ſame bigneſs, 
it hath an ability of Lifting in the water, and can lift or carry ſo much 
as is, thar difterence,. as a piece of cork or wood of firr-trees, being 
lighter than water, it ſwimmeth on the face ofthe water, and refuſeth. - 


to be depreſſed without more weight added to it. ” 
. Thus aſhip being a concave body, is made capable of lifting accor- 


ding to the greatneſs or littleneſs ofthis concavity, reſpect being hatl | 


to the greatnels of the Timber putinto it,or the nature of it,all which 
-  maketh aſhip ſwim deeper or lighter inthe water. AY 
[ have proved by the Thames water , that freſh Water is lighter 
than ſalt water; ſo then falt water being heavier than freſh, cauſeth 
_ that a ſhip ſwimmeth deeper in the freſh water than in falt.. 
I ſhall not need to ſay any thing more concerning 'the meaſuring, 
for it will be underſtood by thoſe that haye any judgement in the mea- 
ſuring of Triangles, the matter it ſelf being but a:nicety rather than 


uſeful : I only touched it, to. ſhew thoſe that are ſo cyrious minded, 


which way they may accompliſh their deſires : I ſhall forbear to give 
Examples, becauſe 1t will much increaſe my Treatiſe, and augment 
the Price, which might prove more prejudicial to young-men, than 


ay 


advantageous. 


— 


_ CHAP. XIIL. 
(oncerning the Maſts of Ships. 


Fo the length and breadthis gained the Mainmaſts length, and | 
all the other Mats as well as yards, are derived from thence, nd * 
there is different proceedings 1n thus caſe, according to the largenets + 


_ of the Ships, thus, the main Mats of ſmall Ships to be three times as 


long as the Ship is in breadth ; as a Ship of 20 foot broad, by the faire. 


rule muſt have a Maſt of 6 foot long. | 
i YH Others 


 <m_——— — 
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Others for greater ſhips add the breadth to the length, and tothat ® = 


-- the halfbreadth,which ſumm they divide by 5,and the 114, 


quotient 1s the number of yards, . as a ſhip 114 foot 34. 
' long and 34 foot in breadth, as the breadth added to I7 
the length, and the half breadth added together, -_ 165 


make 165, that divided by 5, yields 33, and ſo many | 
yards isthe length to be of that Maſt, the fore-maſt 17 (33 
mult be a yard ſhorter at the head, that 'is to ſay be. 7 
ſides the height of the ſtep, which commonly in moſt 
ſhips the ſtep of the fore-maſt ſtandeth higher from the bottom of 
the ſhip than the ſtep of the Main-maſt; the fore-maſt muſt be ſhorter 
by that difference,and one yard more, or the bigneſs of the ſhip conſi. 
der'd, 4: foot ſhorter at the head, or beſides the difference below. 

'The Top-malts two thirds of the length of the lower Maſts. 

The Main-yard to be 4 and 42, of the Main-maſt, as in the Maſt 
aforementioned of 60foot long, two thirds of 60 is 40, andthe 4of 
60 1s 5, addedto 40 make 45, for the length of tne Main-yard. 

,'- TheFore-yard to be £ of the Main-yard, as the Main-yard being 
. 45 foot, divide 45by 7, ſo cometh 6 in the quotient, and a fraction 
' "remaining of 3, fi nifying 2 ſo that theZ of 45 will be 6 and }, you 

-mult take 6 times ſo much, as 6 times 6 makes 36, and if you take 6 
times make Z*, that is two whole numbers, and 7 remaining, which 

dded to 36,make 38,and & of a foot for the length of the fore-yard. - 

The Topſail Yards muſt be half the length of the lower Yards, 

the Mizen-yard uſually is made of equal length with the fore-yard, 
the Croſs-jack yard, of equal length with the Main-top-ſail yard, 
and the Mizen-top-fail yard to be half the length of the Croſs-jack 
vw -- 
The Mizen Maſt tobe of the length of the Main-top-malt from 
the upper Decks, and ſo much longer as is the height of the Ship 
between Deck, the Boltſpreet to be of length equal to the fore-maſt 
from the upper Deck of the Fore-caſtte upwards. 7 

For the bigneſs of theſe Maſts, to a yard in length, 4 of an inch, 
_ orelle , of an inch to the foot, and fo of yards likewiſe, only the 
Boltſpreet ſomething bigger, would be the better if he be made as 
' dig as the Fore-maſt. © LL 


The 


Heaps dias -_-- | i 


The Spritfail yard in length 2 of the Boltſpreet, the Spritſailtop- 
fail yard as of thereſt, to be 4 the Spritfail yard, 'the Mizen yard 10. 


bigneſs, but 4 inchtoa yard: AnddireCting my courſe to Young-men 


that deſire inſtruftions, ] will ayoid troubling of them as near as | can, 
with Arithmerick, therefore I will ſhew them the ſweeping out of 
Maſts and Y ards, for the filling up of their Quarters accoraing to Glr- 
cles. Thrs, make a half Circle equal in Diameter io the bigneſs of 
the Malt, inthe partners,or if it be a Top-maſt,equal to his bigneſs in 
the Cap; as ſuppoſe for to make a Maſt 60 foot in lengih, then by 
the former directions 4 of an inch for his bigneſs to a fgot, rendreth 
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him tobe 15 inches thorow, but for a Main Maſtit is alwaies better 
_ that they be made bigger, to every 6 inches add; of an inch more, ſo 
then this Maſt will be 164, inches, I make a Sweep of 16+ inches, as 


from A toB., ſuppoſing the feet of the ſmall ſcale, to be inches, draw : 


the Sweep or Arch A CB, 15 inches from A to B, then at the Centre 


draw a line perpendicular to AB, as from D toC, divide the per- | 


pendicular into four equal parts, with the compaſſes, and ſet off three 
of them, on the perpendicular from D to E, and through thatpoint 
_ Uraw a lineparallelto AB, as is the line f g, which ſhallbe the big- 


Easath, and draw the line 5k, which ſhall be the þivneſs of the 


Maſt at the middle, then two other lines drawn again through the 


-  neſsof the Maſt at the Hounds, then middle the ſpace het ween D ang 


middle between D hand another between kh E., ſhall be the bigneſs of 


the Maſt in the quarters, ſo then take off from the Sweep, 


| x the bigneſs 
at each place from the middle line DE, to the Arch 


» andiin like 
manner 
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manner middle the Maſt from the Partners tothe Hounds, -and quar. - 
ter it, and ſtrike a middle line from end to end, and at each place {er 
off the thicknels given you by Jour SWecpy mor the length of the Heads 


) 
| 
| 
| 
| 
| 
| 
| 
| 
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of the Maſts you may allow” to every -foot 1 inch 4 of an inch from 
the head to the upper part of the Croſtrees, the length of the Treſtle- 
trees to-be 5 of the Ships breadth, and in depth half the thickneſs of 
the Head, at the Hounds, and for the thicknelſs, half the thickneſs of 
the Head,at the yery end of the Head of the Maſt : for yards you may 
draw the Sweep of them to their bigneſs at the Slings, and let the ends 
ofthem be but one third of the bignefs in the Slings,accordingly draw 
* your Sweep, and fill him out in the quarters, according to the Circle, 
which I ſhall leave to your praCtice, hoping, what I bave ſpoken ſhall 
be well taken of the ignorant, who deſire inſtructions. 


@—_—— 


pm 


-@M4 3%. 
(oncerning Rowing of Ships, when they are becalmed. 


Have here invented a means of Rowing of a Ship,by the heaving at 
&:the Capſtain, where will bemany bineltes: Firit; ofa greater pur- 
chaſe of ſtrength;for it.is evident;that 1o men at a Capſtain ſhall heave 
a Ship a Head, when 3o men ſhall not Haal her a Head by hand,nay 50; 

- neither ſhall they be ſo ſoon tired, for that Oars are a great wearineſs 
to the Arms, belide a double motion of the body, as when the ſtroak 
is fetched, to weigh down the Oar, that the blade may be elevated 

. out of the Water, where it muſt be kept ſo, until another ſtroak be 
tetched, and then great ſtrength put to the Oar by the Arms, or elle 
heavy bodies will not be moved: beſide, if you have never fo many 
Oars as you can put;they all fetch their ſtroak at once, but when Row- 
ed by hand, one is likely to fetch a ſtroak before another, ſo that _ 

much of the ſtrength is loſt by a diſagregment in the labour: But to . 
proceed to the delicription of tl 13 invention. 

Let the two lines, CD, ant CD, repreſent the ſides of the Ship, 

 .16 foot broacy as is the linc CC, 16 fcot long, by the Scale of tie 

| Draught ; 
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| _ > Dranght ;; and let the two long ſquares, ad, and 4d, repreſent the two 


Bitt-pins, with the Croſs-piece ef, let the Black, between the two 


Bitt-pins, repreſenta Roul,or Windleſs, with a-Surge in the middle, 
as is the Surge of a Crab, or Capſtane 3 in- the rwoends of this Roul 


let-there be placed two Winches, as you may ſee repreſented by 
Cranks,' a and 4a; let there be made a hollow place in the Head of the 
Bitt-pins for theſe two Winches to reſt in, that they may turn round 
In them, and bide inthem : then lex there.be two pigccs of Timber, 
equal-jn length, to the ſpace of the Ship you would have filled with 


Oars, repreſented by the two: black liſts, marked bb, and bb; -then 


let there be fitted two ſmall pieces, made of good Aſh, or ſome good 
| Rrong Wood, of equallength as is the fwo black lifts, » L, mL, faſt- 
 nedinto the-pieces of the frame, asat the points L and L, -by a Bolt, 


but fo, that they may. play on that Bolt; and che other ends muſt be 
with.a Hole made itt the ends, put over the handles of the Cranks, at 
7 anos Then in the-two long pieces for the frame let the Oars be 
fixed as at theÞoints 1,2,3,4,526,7, Of cach (ide of the Ship repreſent- 
ing - Oars of a ſide, they. may be faſtned in the Frame, by a Mottis 


madg therein, anda Tenent on the Oar, made to go ſlack, in that the 
-Oar may plag.and have liberty to fexcha ſtroke, inthe middle whereof 


mult be placed an Tyabglt, to ig him, and keep the Oar from 


it ſhall carry with it about, and then the ſmall pieces ſhall cauſe the 


frame to paſs forward to and again, to fetch a ſtroke with the Oars. 
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